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THE ANALYST. 

JANUABY, 1888. 

TO OUR READERS. 

With tMs nnmber we commence onr eighth volume; or, including the volume previously 
published, of Proceedings of the Society of Public Analysts ” (which was subsequenty 
incorporated with The Analyst), our ninth volume. 

We issue with it the index for the past year, which, we think, will show that, as regards 
quantity and quality of matter, we have at any rate kept up to the mark. 

For the last two years we have published monthly a series of Analyses of the Public 
Water Supplies of the principal towns of Great Britain and Ireland. These analyses have 
been made at considerable cost, both of time and money, by over fifty analysts at the request 
of the Society, and without any payment from the Water Companies or Corporations who have 
supplied the water, but simply for the purpose of disseminating a knowledge not only as 
to the characteristics of the supplies themselves, but also as to the monthly variations 
which might take place in them; they have, in fact, been purely independent analyses. 

We have printed in all nearly 1,000 analyses, which have been made upon an uniform 
system, and reported in such a way as to be directly comparable one with another, thus 
constituting the largest series of uniform analyses of water supplies which have ever been 
published by any private body of analysts. 

Most of the gentlemen who have acted with us in this matter have now, however, 
come to the conclusion that we need not any longer incur the cost of such a monthly 
systematic publication, and with this we quite agree. The object of the Society was to 
draw public attention to the character of the water used for drinking purposes in different 
parts of the Kingdom, and to give facilities ^hich were not then available for judging of 
the relative qualities. This intention, we think, has been most amply fulfilled. 

We purpose, when we have made the necessary arrangements, to publish, at intervals, 
a series of complete mineral analyses of the leading supplies, elaborating the analyses in 
such a way as to show (according to a scheme which we hope to detail shortly in tnis 
journal) such full particulars of the mineral constituents of each water as will enable a fair 
judgment to be formed as to the influence, if any, which these constituents exercise upon 
the death-rate of the towns. This point has frequently been raised, but the data upon 
which any conclusion as regards the influence of the water supply could be founded have 
not hitherto been forthcoming. 

In addition to this, we hope, with the assistance of the analysts who have hitherto 
worked with us, and perhaps some others, to pnblish occasionally a series of analyses of 
public supplies, which, although not sufioient to show the monthly variations and their 
ohai-acter, may be enough to show that the general standard of purity is or is not kept np. 

As Editors we must tender to the Analysts who have gratuitously assisted in the 
work, the thanks, not only of ourselves, but of the Society by whose request the analyses 
have been made, for the labour they have underiiaken in connection with those analyses, 
which labour has been rendered all the more heavy by the fact that, firom the necessity of 
monthly publication, it has had to be done regularly, and doubtless in many cases at 
considerable inconvenience. 
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As regards other matter, we hope, during the coming year to do even more than 
maintain the position which The Analyst has already attained, and to do all we can to 
introduce any new features which may be of interest to our readers. 

The following is the list of Analysts to whom the water reports are to be credited— 


AL A. ADiMS. 

0. Estcourt. 

J. Napier. 

A. H. AiiLEN. 

T. Fairley. 

B. OXLAND. 

A. Angell. 

J. W. Gatehouse. 

J. pATlINSON. 

L. AKCHBriT. 

B. H. Harlanl 

F. B. Perkins. 

A. Ashbt. 

S. Haryey. 

W. E. Porter. 

J. Baynes. 

0. Hehnlr. 

F. M. BniMiNaTON. 

J. CAETER-BEIiL. 

C. Heisch. 

J. Shea. 

J, W. BhtG\et. 

A. Hill. 

A. Sl^THAM. 

C. M. Bl4i>es. 

A. Bosiock Hill ! 

1 A. P. Smith. 

T. P. Blym. 

G. Jabmaiv. 

W. F. K . Stock. 

A. Wynter-Blyth. 

W. Johnstone. 

F. W. Stoddakt. 

0. A. Cameron. 

E. W. T. Jones. I 

[ H. SWKTE. 

H. P. Cheshire. 

J. Falconer King. 

W. Sykes. 

T. A. COLLEfGE. 

A. Kitchin. 

W. Thomson. 

W. G. Crook. 

J. West-Kniqhis. 

W. H. Watson. 

A. Dcpbe. 

H. LEFTaiAN. 

G. W. WlONER. 

B. Dyer. 

W. Morgan. 

H. J. Yell. 

W. L. Emmebsom. 

J. Muter. 



SOCIETY OF PUBLIC ANALYSTS. 

A Genbeal ]^btino of this Society was held at Burlington House, Piccadilly, on 13th 
December. 

In the absence of the President, the chair was taken by Mr. Wynter Blyth. 

The Minutes of the pievious Meeting were read and confirmed. 

Mr. Adams and Mr. Dyer were appointed Auditors to examine the Accounts for the 
cuirent year. 

Mr. Dyer and Mr. Hehner were appointed Scrutineers to examine the voting papers, 
and reported that the followmg gentlemen had been duly eheted.— 

As Members : E. J, Day, M.R.O S., &c., Public Analyst, Dorchestei ; G. T. Stephens, 
B Sc., Analytical Chemist, Hereford; C. B. Fletcher, State Assayer, Boston, Mass. 

As Associates : C. Brisley, Assistant to Dr. Bernays; F. W. Simpson, Assistant Analyst 
to Midland Bailway Company. 

Mr. A. P. Stokes, Public Analyst for Paddington and Bethnal Green, was proposed for 
election as a member. 

The following papers were read and discussed :— 

“ Some Analyses of Asphalte Paving,” by C. T. Kingzett. 

ExRmiiiauon of Beers obtained from Beersellers and Brewers,” by J. Carter BeU 

“On tit Work of the Paris Municipal Laboratory,” by W. Douglas Hogg.‘<' 

“ On Decomposed Milk,” by F. P. Perkins. 

The Annual Meeting of the Society will be held at Burlington House, on Wednesday, 
17th January, and the Annual Dinner will afterwards be held. Particulars will be sent to 
members as usual. 


A POINT CONCERNING MILK CONTROL. 

By Dr. P. Yieth, F.C.S. 

Read before the Society oj Public Analysts on Ihth ^'ovembery 1882. 

Iv *lie eaily part of this year I made an investigation with the view to ascertain whether 
there is in the milk delivery chums a rise of cream to a considerable extent during the time 


We are compiled to hold ovei these papers until our next numbei*.—E l. Analyst. 
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in which the milk is delivered to the cnstomers. I selected for my experiment a round 
which goes rather far, to Chiswick, had the milk in the chum thoroughly mixed, and a 
sample drawn from the tap of the chum just before the man left the yard of the Aylesbury 
Dairy Company's premises, St. Petersburgh Place, Bayswater, at one o’clock. One of the 
company’s inspectors had orders to take two more samples about at the beginning and 
towards the end of the delivery. These samples were taken at 2.45 and 6,20 in the after¬ 
noon. The three samples were analysed, with the following result:— 


1. 

Sample taken before milk was sent out . 

Spec. grav. 

Tot. solids. 

Fat. 

Sol. n. fat. 

.... 1*0335 

13*05% 

3*307o 

9-760/0 

2. 

„ „ on the ronnd at 2.45 o’clock... 

.... 1*0336 

13-13 „ 

3*40 ,. 

9 73 

3. 

It II »i It II 5*20 ,, . •. 

... 1*0330 

13-2i 

3*50 „ 

9*74 „ 


These figures prove that there had not been any considerable alteration in the milk, 
and this result quite agrees with those I find every day with the regular samples 
taken by our inspectors ftom the men when working their rounds. 

It is only a very short time ago since I met with a milk which behaved very differently. 
There is a sample taken from each round before it leaves the yard. On the 28th of October 
one of these samples showed the unusually high specific gravity of 1*0845. The sample was 
analysed, as was likewise a sample of the milk brought back from the round. The resulfs 
were as follows:— 

Spec. grav. Tot. fiolids. Fat. Sol. n. fat. 

1. Sample taken before sent out . 1-0345 12‘187o 2-607o 0 587o 

2. „ „ as returned . 1*0835 13 82 „ 3*70 „ 9*62 „ 

The day after the next, October 80th, a sample of milk firom the same farmer was taken 

immediately after the milk had arrived in the dairy, and had been thoroughly mixed; that 
took place at 12 o’clock. The milk was then turned over from the railway chum into the 
delivery churn, and a second sample drawn from the tap of the latter, before it went out, at 
one o’clock. A third sample was taken of the milk returned at five o’clock. 

The results of analysing these three samples were as follows :— 

Spec. grav. Tot. solids. Fat. Sol. n. fat. 

1. Sample taken at 12 o’clock. 1*0330 18*867o 4*20®/o 9*66®/o 

2. „ .,1 „ 1-0346 12*70,, 3*00 ., 9*70 „ 

3. „ „ „ 5 . 1*0380 18*664*10 „ 9*66 „ 

On the Slat of October a sample was again taken of the milk, when delivered into the 
dairy, and properly mixed. One hour later two other samples were taken, one from the top 
and one from the bottom of the chum—^the latter drawn from the tap. The composition 

of these three samples is given in the following figures 

Spec. grav. Tot. solids. Fat. Sol n. fat. 

1. Sample taken at 12 o’clock .. 1*0830 18*367o 8*90°/o 9*467o 

2, „ „ „ 1 „ from the top 1*0245 20*96 „ 11*60 „ 9*46 „ 

8 . ,, ,, „ ,, ,, ,, ,, bottom 1*0340 12*40 „ 2*90 „ 9*60 ,, 

Finally, on the 1st of November, I had samples taken as follows :—The first sample at 
one o’clock, before the milk left the yard, three samples on the round, at two, three, and 
four o’clock, and a fifth sample of the milk returned at five o’clock. The analytical exami¬ 


nation of these five samples gave the following results:— 






Spec. grav. 

Tot. solids. 

Fat. 

Sol. n. fat. 

1. 

Sample taken at 

1 o’clock. 

. 1*0326 

18-80“/o 

3*90% 

9*407 

2. 



2 „ . 

. 1*0346 

12*04 „ 

2-60 „ 

9-64 „ 

3. 

}i 


8 . 

. 1*0350 

11*86 „ 

2-80 „ 

9-66 , 

4. 


ft It 

4 . 

. 1*0305 

16*80 „ 

6-40 „ 

9-4 „ 

5. 

ti 

ft t* 

5 .. 

. 1-0290 

16*32 „ 

6-90 „ 

9-48 
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From this day the mill? concerned was not sent ont any more. The milk referred to was 
brought to London by rail from a distance of about seventy-two miles. It had always a 
quite normal appearance and reaction. Set aside in a cremometer, an extensive and dis¬ 
tinct layer of cream is thrown up m the short time of half an hour. On microscopical 
examination, the fat globules were found to be of larger size than usual. 

I think it rather an uncommon occurrence that milk throws up the cream so quickly, as 
shown in the preceding case; but as such cases may happen, it will be good to keep this 
point in mind when judging milk samples taken in the street. 

SOME ANALYSES OF ASPHALTE PAVINOS. 

By C. T. KnrozETT, F.I.C., F.O.S. 

Read before the Society of Public Analysts on December 13tA, 1882. 

Some time ago, in the course of professional piactice, I had occasion to analyse certain 
specimens of asphaltic pavements, and, as at that time I failed to find any ftimilftr analyses 
recorded, 1 think the following particulars will prove of some service to other members of 
the profession. 

Methylated alcohol and pure ethylie alcohol do not serve for the purpose of extracting 
the bifuminous constituents of asphalte paving, and methylated ether and benzene only serve 
as partial or imperfect solvents. Mineral naphtha serves well, but turpentine answers 
better. In my analyses, Bussian turpentine was employed. 

The method of analysis was as follows:—^Each sample was air-dried, extracted with 
successive amounts of Bussian turpentine; the extracts distilled or evaporated to free the 
bituminous constituents from the solvent, and the said constituents, dried at lOO^C. and 
weighed. The insoluble portion was washed with ether, dried, and treated first in the cold 
and then warmed with dilute hydrochloric acid and the acid solution examined quan¬ 
titatively for calcium and magnesium, by precipitating the calcium as oxalate and weighing 
the reduced lime, and precipitating the magnesium as ammonia phosphate, and weighing as 
pyrophosphate; the portion insoluble in hydrochloric acid, being washed, dried, ignited 
and weighed, is expressed in the several analyses as grit. 

In order to work according to some acceptable standard, and for other reasons which 
I need not give here, I obtained specimens of Liinmer rook asphalte, the mastic as prepared 
therefirgm at the quarries and the paving as made and laid down in this ooxmtry. 

The analyses made by me showed that these substances were composed as follows:_ 



(1) 

(2) 


(3) 


Boos 

IVIasTio 


Pavino 

Bitumen . 

13 05 

1720 


20 72 

Carbonate of Calcium (CaCO.) 

84 45 

78 24 


68*29 

Gnt . 

177 

4 55 


15-50 

Undetermined mattei 

•73 

01 


*49 


100-00 

100 00 


100-00 


In passing, I may mention that the mastic is made from the rock by melting 
it down with a certain proportion of natural bitumen, and that after the arrival of the 
mastic in this country it is re-melted with a farther quantity of bitumen, the requisite 
amount of grit being then added. The bitumiuous material used by the Limmer Company 
is, I am informed, Trinidad pitch melted with schist or shale oil. 
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My investigation inolnded a specimen of another mastic and a number of pieces of 
pavement, and the following analysis will serve to indicate in what respects they differed 
from the products I have already referred to_ 

Sample of Mastio. 


Bitumen . 22*46 

OaOO, . 70-91 

Grit (Silica, Ac.) . 6*89 

MgOOg and Undetermined. .. .. -24 


100*00 

Paving understood to be made from the Mastic last described— 





(6) 




Bitumen 

. * 


17-96 



CaCO. 



66*62 



MgOO. 

. . 


9*58 



Gnt 

, , , , 


6*74 



Undetermined .. 


*26 






100*00 




Other samples of Paving. 




(6) 


( 7 ) 



Footpath Sample. 

Obossing Sample. 


Avbbagb. 

Bitumen 

, , 

16-82 

18*68 


17*20 

CaOO. 

m • 

78*22 

76*84 


76*78 

Grit 

• e 

4-86 

6*17 


6*61 

Undetermined 

1*10 

. • — . • 

•• 

•55 



100*00 

100*09 


100*04 



Samples of 

a further and distinct paving— 




(8) 


( 9 ) 



Bitumen 


19*46 

18*22 



CaCO. 


67*84 

58*96 



MgOO. 

. . 

1-86 

2*17 



Grit 


20*84 

21*01 



Undetermined 







100*00 

100*35 


100*00 


In making the remarks which follow, it will be understood that they are intended to 
be general ones, and that 1 leave entirely out of consideration the particular issues that 
were immediately before me at the time the analyses were made. 

I was not required to make any special investigation concerning the nature of the 
bituminous portions of the various samples of paving, the analyses of which are recorded, 
but, nevertheless, I formed a strong opinion that the specimen numbered (5) contained a con¬ 
tained a considerable amount of pitch (from gas works), and that the specimens numbered 
(8), (9), and (10) respectively contained much soft pitch (from gas works). In addition to 
grit (pure and simple) it is apparent from the analyses that dolomite or dolomitic 
limestone had been added to the mastics (whatever their natures) used in making the 
pavings (5) and those numbered (8), (9), and (10). 1 attributed the excessive brittleness of 
No. (6) to the hard pitch and the dolomite used in making it. The proportion of grit present 
in No. (6) paving is very low as compared with that present in the limmer paving. 

If we calculate from the magnesium carbonate the quantity of dolomite introduced, and 
then deduct the carbonate of calcium thus introduced from the total amount of that constituent 
we shall be able to ascertain from the residual amount of CaOO^ the proportion of Lixumer 
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rock aspkaltd which may be assumed to have been used in manufacturing each pavement* 
Thus 9*5Sgrms. Mg.CO^ would be acoomparded in dolomite with 11*84 OaGOj, and 65*52 
less 11 34 = 54*18 grms. OaCOg, corresponding to 64*16 grms* of original Limmer rook. 
Now, then, these details show the pavement No. (6) to have the following composition— 


( 5 ) 

Bitumen from Asphalte Bock .. 8*37 

Fitdi introduced .9*68 

CaCO, fiom Asphalte Bock.. .. 64*18 

Dolomite introduced . 20*87 

Gnt from Bock .. . .. 1*13 

Grit introduced .5*61 

Undetermined matter from rock .. 47 


100*20 


Tjmmeb Pavibo 

Bitumen from Book .. .. 9*78 

Shale Oil & Trinidad Pitch .. 10*94 
GaCO, from Book .. .. 63*29 

Grit from Book.1*82 

Grit introduced.14*18 

— *64 


100*05 


Or (6) LnofBB Paving 

Native Asphalte*Rock .. 64*14 .. 74*98 

Dolomite. 20*87 .. 0*00 

Grit.6*61 .. Grit .. .. 14*18 

Pitch.9*58 .. Trinidad Pitch & Oil 10*94 


100*20 100*06 

In other words supposing the bituminous matters added in making the two pave¬ 
ments to be of equal value for the purpose and that it is immaterial whether dolomite and 
sand stone, or grit alone be used for binding and giving hardness, then the main differenoe 
in the two pavements here compared, is 10 per cent, in the native asphalte rock employed, in 
favor of the Limmer paving. Again, taking the analysis of number (8) (with which sample 
(9) is practically identical; and treating the results similarly, we arrive at these estimates:— 


Bitumen from Asphalte Book .8*69 

Soft Pitch added.10*87 

CaCO, from Bock. 66 *W 

Dolomite added . .. .. 4*06 

Gnt from Bock .. .1*16 

Added Grit.19*68 

Undetermined from Book.. .. .. -48 


100*48 


Or (8) Limmbb Paving 

Asphalte Rock . 66*87 74*93 

Dolomite. 4*06 . 0*00 

Grit.19*68 14*18 

Soft Pitch. 10 87 10*94 


_ 100*48 100*05 

Tnen as regards number (10) we have :— 

Bitumen from Asphalte Bock .6*46 

Soft Pitch added.H «48 

CaCO ^ from Bock.. .. 41*79 

Dolomite added . 7-53 

Grit from Bock . -87 

Grit added. 31-55 

Undetermined from Bock. * 3 $ 


Or 


100*08 


( 10 ) 



Limmeb Paving. 

Asphalte Bock 


49-47 

.. .. 74*93 

Dolomite 


7*68 

.. .. 0*00 

Grit 


81*65 

.. .. 14*18 

Soft Pitch .. 

.. 

11*48 

10*94 
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As regards the qnantitj of asphalte rock used in these several instances, the analyses 
speak for themselves. 

Applying the same method of treatment to the mastics, it will be seen that the Limmer 
mastic is composed as follows:— 


Bitumen from Asphalte Book 

Trinidad Pitch and Shale Oil 

OaCO, from Rock. 

Grit from Book.. 

Added Grit. . 

Undetermined Matter from Book .. 

. 

12*09 

5*11 

78*24 

1*63 

2-92 

•67 

Or 

Asphalte Book 

Grit. 

Trinidad Pitch, dko. 

92*68 

2*92 

5*11 

100 66 


100*66 



and that the other mastic (No. (4) of my series) contained— 


Bitumen from Rook . 10*96 

Pitch, &o. added. 11*61 

CaCO, from Rook .. .. .. . 70-91 

Grit from Book . 1*48 

Added Grit. 4*91 

Undetermined Matter from Book. .. .. *61 

Or 100*87 

Aephalie Bock . 83*95 

Gnt. 4 91 

Htch. 11*61 


100*87 

Samples (6j and (7) present a considerable difference in composition to the paving (No. 6) 
actually laid, the difference being, chiefly, that in place of dolomite ordinary limestone or 
chalk has been employed in compounding them. The use of pure dolomite affords in 
itself, a clue to the proportions of the component parts of the products.** But the 
samples (6) and (7) do not afford this clue. If, however, we assume that the same 
amount of asphalte rook was employed in their production as in making the paving 
No. (6), we calculate that 100 parts contain :— 


Asphalte Book. 64*14 

Limestone or Chalk.. .. 22*60 

Grit . 4*38 

Pitch . 8*83 


99*96 

With the foregoing oonriderations before us, it will be seen that, if now, the cost prices 
of the items—native asphalte rock, dolomitio or ordinary limestone, grit, Trinidad pitch, 
and ordinary pitch be ascertained, it is easy to arrive at a fairly accurate estimate of the 
relative money values of the several pavings No. (6) and (8), (9), (10), and the sample 
of Limmer paving, which I employed as my standard. Thus :— 


Lxmmsr Paving. Paving No. (6). Paving (8), (9), (10). 





(8) 

(10) 

Aq»halie Book 

74*93 

64*14 

65*87 

49*47 

Dolomite 

0*00 

20*87 

4*06 

7*68 

Grit used .. 

14*18 

6*61 

19*68 

81*65 

Trinidad Pitch 6c Shale 

OU 10-94 Gab Ht(dt 9-56 

Gas Pitch 10*87 

11*48 


* This view would be favourable to a oontraotor, who, if he used a dolomitio limeftone 
eoniaining more OaOO« tliaa pure dolomite, would get the best of my oalculaiiozi.—C. T. K. 
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By way of general observations I would remark, in conclusion, that wbat is styled 
• grit ’ in these analyses was, in the case of the Limmer paving, composed of very minute 
pebbles and sand; in the case of No. (6), of a dusty siliceous powder; and in the case of 
(8), ^9), (10), it was of the same general nature as that present in Limmer pavement, but not 
so uniform in quality and very coaise. The analysis of No. (5) was conducted upon an 
average of three samples, each of which had been paitially analysed previously with fairly 
identical results. Numbers (bi, \9), (10) were one and the same paving, but taken from 
different places, (8J being the analysis of the average sample of three portions, (9) being 
the analysis of a fourth poition, and (10) being that of a fifth portion.. 

The good quality of Limmer paving is derived from the comparatively large amount 
of natural asphalte rock employed, and that in its turn is valuable, on account of the 
intimate state in which the chalk forming the basis of the rock is naturally associated 
with the bitumen. Then again, the bitumen, (Trinidad pitch) melted with it for producing 
the mastic, and subsequently for producing the paving, is of the best quality, and is cer¬ 
tainly superior, in my opinion, to hard or soft pitch derived from gas works. The grit being 
only introduced for binding purposes, I do not attach so much importance to its nature, 
provided it is of uniform quality and that the proper amount be thoroughly distributed 
throughout the mass. 

Practically therefore it comes to this, that a good paving can be made from a proper 
proportion of asphalte rock and a good quality of pitch well mixed, whereas an inferior paving 
results when the proportion of asphalte rock is lessened, and common gas pitch employed 
in conjunction therewith, making up the deficiency in mineral matter otherwise. 

Notwithbtinding what has gone before I am of the opinion that highly useful and 
good wearing paving may be obtained at low prices by the skilful admixture of ordinary 
earthy rocks, such as chalk, with the proper proportion of suitable bituminous principles. 

Contractors should be requiied to deposit samples with their tenders and these should in 
all cases be analysed beforehand. There might also he constructed a scale according to 
’which the payment to he made for the accepted paving should he so much per unit of 
asphalte lock employed in the making of the paving, in those cases in which it may be 
stipulated that asphalte rock is to be used. 

Hr. Hehner inquired if the chalk or carbonate of magnesia had any particular binding 
virtue, or was it better than sand. 

Hr. Kingzett replied that if grit, dolomite and chalk were added respectively to three 
portions of the same bituminous matter it would be found that the most brittle product was 
obtained by the use of dolomite, the next fiom the chalk, and the most elastic from the grit. 

Hr. Dyer asked whether the tuipentine woiked easily. He had had some samples 
concerning which tHe use of bisulphide of caihon had been stipulated for. 

Hr. Kingzetr said the trarpentine woiked most readily and most satisfactorily. He was 
not satisfied with the solvent power of bisulphide of carbon. 

Hr. TVynter Blyth wondered no mention was made of the temperature at which these 
samples of asphalte paving melted or softened ; he should have thought that was rather an 
important factor to obtain in connection with the analyses. 

Hr. Kingzett said it was not possible to get a definite figure for that temperature—the 
materials did not admit of obtaining any such result of much value. 
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Mr. Wigner said he quite agreed with Mr. Kingzett that it was impossible to obtain 
such a figure. With reference to the analyses of samples No. 8 (20 8 of grit) and No. 9 
(20-01 of grit), judging from some samples he had examined, he should have thought these 
two pavements would have stood well and worn well. 

Mr. Kingzett coincided with this latter expression of opinion generally, but pointed 
out that his own comments were made more particularly with reference to the compositions 
of the various samples as compared with genuine Limmer paving. 


DETECTION OF MAOENTA, AEGHIL, AND CUDBEAB IN WINE. 

Thesb colours are not suitable for converting white wine into red, but they can be used for 
giving wines a faint red tint; for darkening pale red wines, and in making up a factitious 
bouquet essence which is added to red wines. The most suitable methods for the detection 
ef magenta are those given by Eomei and Fali&ies-Eitter. If a wine coloured with archil 
and one coloured with cudbear are treated according to Eom^i*s method, the former gives, 
with basic lead acetate, a blue, and the latter a fine violet precipitate. The filtrate, if 
shaken up with amylic alcohol, gives it in either case a red colour. A knowledge of this 
fact is important, or it may be mistaken for magenta. The behaviour of the amylic alcohol, 
thus coloured red, with hydrochloric acid and ammonia is characteristic. If the red colour 
is due to magenta it is destroyed by both these reagents, whilst hydrochloric acid does not 
decolourize the solutions of archil and cudbear, and ammonia turns their red colour to a 
purple violet. If the wine is examined according to the FaliSres-Eitter method in presence 
of magenta, ether, when shaken up with the wine, previously rendered ammoniacal, remains 
colourless, whilst if archil or cudbear is present the ether is coloured red. Wartha has 
made a convenient modification in the Fali^res-Eitter method by adding ammonia and ether 
to the concentrated wine while still warm. If the red colom* of the wool is due to archil or 
cudbear it is extracted by hydiochloric acid, which is coloured red. Ammonia turns the 
colour to a purple violet. Kdnig mixed 60 c.c. wine with ammonia in slight excess, and 
places in the mixture about i grm. clean white woollen yarn. The whole is then boiled in 
a fiask until all the alcohol and the excess of ammonia ai*e driven off. The wool taken out 
of the liquid and purified by washing in water and wringing, is moistened in a test-tube with 
pure potassa lye at 10 per cent. It is carefully heated till the wool is completely dissolved, 
and the solution, when cold, is mixed first with half its volume of pure alcohol, upon which 
is carefully poured the same volume of ether, and the whole is shaken. The stratum of 
ether decanted off is mixed in a test-Uibe with a drop of acetic acid. A red colour apx»earB 
if the slightest trace of magenta is present. The shaking must not he too violent lest an 
emulsion should be formed. If the wine is coloured with archil, on prolonged heating, after 
the addition of ammcnia, it is decolourized. If it is then let cool and shaken a little, the 
red colour returns. If the wool is taken out of the hot liquid after the red colour has dis¬ 
appeared and exposed to the air, it takes a red colour. But if it is quickly taken out of the 
liquid and at once washed, there remains merely a trace of colour in the wool. If these 
precautions are observed, magenta can he distinguished from archil with certainty according 
to Konig’s method. As the colouring-matter of archil is not precipitated by baryta and 
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magnesia, but changed to a purple, the baryta method recommended by Pasteur, Balard, 
and Wurtz, and the magnesia test, are useless. Magenta may, in course of time, be removed 
by the precipitates formed in the wine. It Is therefore necessEoy to test not merely the 
clear liquid, but the sediment, if any.—Dr. B, Haas in Budsrmayxn*$ Centtctlblatt* 


THE ADULTERATION LAW IN NEW YORK. 

The banitary Engineer of New York states that the State Board of Health have 
commenced prosecutions under the new adulteration law by causing the arrest of nine 
persons for selling cream of tartar which was adulterated with ground gypsum. The 
complaints were made by Mr. A. L. Colby, as Inspector, and Dr. E. G*. Love, as Analyst, 
for the Board. The accused pleaded ** not guilty,** but were held in 100 dols. bail each 
for trial at the Court of Special Sessions. The adulteration in these cases amounted to 
horn 87 to 92 per cent, of terra alba, or ground gypsum. In every case the accused 
stated that the substance had been purchased for pure cream of tartar, and he did not know 
that it was adulterated. 


LAW REPORTS. 

No further part of Bulk mutt ht added to a tample after purchase :— 

At Worship Street, in a case in which a vendor of milk was summoned by the sanitary officer of 
Bethnal Green, Mr. Bushbv gave a judgment which is of importance to parish officers and others 
appointed inspectors under the Food Adulteration Act.—Mr. Moore, solicitor, appeared for the defendant. 
—The evidence of the inspactor showed that the defendant was vendmg milk in the street at 2Jd. per 
quart, and that he, the officer, purchased a pennyworth, which he divided into three parts, one of which 
he gave to the defendant, at the same time informing him, in the words of the Act, that he purchased 
it for analysis hv the “ Public Analyst.” Then he had, apparently because the bottles into which he had 
divided the milk were not full, and a larger quantity would afford better opportunity for anolysis, pur¬ 
chased a ha’ponh more, and put it into the bottles. The milk was admitted to be skimmed of its cream. 
—Mr. Moore took two objections on the faois.—1. That the inspector had not complied with the Act, 
because he had not stated, after the purchase was completed ” that he had bought the milk for analysis 
by the Public Analyst, but only stated it after buying the second quantity; and secondly, that if the 
purchase were completed when the one pennyworth was bought and the inspector had then complied 
with the Act, he had yet departed from the letter of the Act by adding something to the article purchased. 
Though, in this instance the something added was part of the same bulk, yet it was added after the 
purchase.—Mr. Bushby said there had been several judgments under this Act, and judges had not given 
the officers appomted under it any latitude as to administering it with laxity, but directed that they 
must follow it strictly. He decided that the purchase was completed when the pennyworth of milk was 
bought, and that the inspector up to that point had complied with the Act; but the second objection 
taken by Mr. Moore must hold good, for he fMr Bushby) was of opinion that the words of the Act were 
express, and that the inspector had no right to add anything—the purchase being completed—even 
from the bulk of the article. The summons would therefore be dismissed. Mr. Moore asked for costs. 
Mr. Bushby refused to grant them, remarking that the defendant was not entitled to a farthing, and 
might consider himself lucky to escape a conviction. 

At the Croydon Petty Sessions, William Sharps, a dairyman, carrying on business at White 
Horse Road, was summoned by an Inspector for selling milk containing 60 per cent, of added water. 
The chairman said a person might just as well put his hand in a man’s pocket and steal his money as 
sell adulterated milk. He regretted that a law could not be made rendering it compulsory for a person 
guilty of such a mean offence to wear a placard on his back notifying the fact that he had been con¬ 
victed. Such a tradesman was anything but respectable. He fined the defendant 40 b. and 9s. costs. 
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BECENT CHEMICAL PATENTS. 

The fofloTring specifications have been recently published, and can be obtained from 
the Great Seal Office, Cursitor Street, Chancery Lane, London. 


Name of Piientee. . Title of Patent. 

J. Brockie.Electno Arc Lamps . 

W. Welacn.mafactuie of Sulphuric Acid .. 

.Manufacture of Sulphides of Soda and Potassiu 

A. E. Leask.Minufacturmg Incandescent Lamps 

A. S. Chaich .. .. Electric Lamps •. 

F. M. Ljtto.Purification and Refining of Raw Spirits 

A. B. Blown.Electric Aic Lamps . 

“ Secondary Batteries . 

W. R. Lake.. .. .. Separating Metals and Metalloids from their Or 

P. M. Justice .. .. Electric Lighting and Incandescent Lamps 

A. R. Bennett .. .. Yoliaic Batteiies. 

T. Den V J. J, Ma^on .. M inutict.ire of Extract or Essence of Malt . 

W. r. Wniteman .. .. Eiectiic L imps. 

J. Lea .Electric Arc Lamps . 

Y*. R. Lake.CrystctLized Hydrochlorate of Alumina 

C. V. Boys.Secondaiy Batteries .. . 

T. J. dLandford .. .. Electiic Batteries. 

J. B. Rj.'tis.Accumul itmg and Storing Electric Currents . 

J. T. Armstrong .. ., Treating Rice foi Manufacture of Starch 

J. C. Astjn.Out doing Electric Light. 

W. R. Lake.Manufacture of Sugar. 

A. L. J jusselin .. .. Manufacture of Electric Incandescent Lights in 

C. H. Ca:!ie .it A C. B. Cole Secondary Battery. 

I. J. Handrord .. .. Electiio Lights. 

b. P*tt .Manufacture of Carbonate of Soda by Ammonii 


Secondary Batteries . 

Separating Metals and Metalloids from their Ores 
Electric Lighting and Incandescent Lamps 

Yoliaic Batteiieb. 

M inutict.ire of Extract or Essence of Malt .. 

Eiectiic L imps. 

Electric Arc Lamps . 

CrystctLized Hydrochlorate of Alumina 

Secondaiy Batteries .. . 

Eiectiic Batteries .. 

Accumul itmg and Storing Electric Currents .. 
Treating Bice lax Manufacture of Starch 


I. J. HaLdrord .. .. Eiectiic Lights . 

b. P*tt .Manufacture of Carbonate of Soda by Ammo 

J. Ptapierf.Inc mdescent Lamps . 

J. H. J^nnson .. .. Eiectiic Lamps. 

H Lei .Incandescent Electric Lamps 

W. Brookes .. .. Manufactuie of Nitrosulphuiic Acid 

A. M. ClL'Tk .. .. Unh urmg Hides and Skins 

J. M. Stuart .. .. Eiectiic Lamps . 

0. ScLeiUer .. .. Separating Sugar from Molasses and Syrups 

T. Yari.ey (is H.B. Gieenwood Appar itus for Measiuing Electric Currents 
A. Tribe.Secondary Batteries . 

R. Kennedy .. .. Electric Lamps . 

E. L.'^’o-ce.. .. .. Ditto 

S. H. Emmens ., .. Incandescent Eiectiic Lamps 

J. Dro>-laO .. .. .. Electnc Arc Lamps 

J. Pitkm.Secondary Batteries . 

H. H. Lake .. ,. Electric Accumulators or Secondary Batteries 

' •* Incandescent Electric Lamps 


E. L. '^’o-ce.. 

S. H. Emmens 

tr « Lro>.ii..xe .. 

J. Pitkm ., 

H. H. Lake 
J. J. Banker A 
Da Lavcinade 
L. D. Andie 

F. H. A:iin 

R. H. Brandon 
R. Bji.£er .. 

\Y. R. Lake 
W. E. LtLiie 


Ditto, Ditto. 

Treating Spent Lyes of Soap "Works 
Tieatment of Fatly Substances .. 

Abstiacting Gold and Silrer from their Ores 
Electric Lamii> 

Minuiacture ot Starch. Grape Sugar, etc. 


the Yacuum 


BOOKS, &o., BECErt^ED. 

The Chemi..t aji Dru^g^st; Ihe BreB ers' Cruardum: The British Medical Journal: The Medioal Press • 
The JPjirjiiceuGi.al Joaiual; Tne Hiniidiy Eeeord ; The MiUei'; Journal of Apphed Science; The 
Pio.isiuaer ; PrrcUioner; New r.cmed;es; Pj-oceedings of the American Chemical Society 

New Xork Pubhe Health; The Sdeutifio American; Society 
oi Ar.s joomil; Soju^ry Engineer ol New Toik. The Chemists' Journal; Weekly Drug News • 
ssjgar c^e; Countjy Biewers’ Gazette; The Medical Piecoid, The Canada Lancet; Gas and Water 
Engme^g: Tue Giocers'Gazette; Colnm'jia School ot Mines Quarterly Magazino London Water 
s^ply.by Crookes Odhng and Tidy; Chemical Pioview; Bieisoi, Distiller, and Wine Mannfeoturar 
(cnurcnillsi. 
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THE ANALYST. 

FEBRUARY, 1888. 

SOCIETY OF PUBLIC ANALYSTS. 

The Annual Meeting of this Society Tvas held at Burlington House on the 17th January, 
Dr. Muter in the chair. 

The minutes of the previous meeting were read and confirmed. 

The Chairman read the foliov;riiig letter from the retiring President, Mr. Heisch:— 

70. Mare L^ke. llth Jan.^ 1888. 

Q-entlemen, 

On resigning into your hands the office to w'hich you did me the honour of electing 
me two years .«!ince, my first duty is to expres*? to you my unfeigned reuret that during the 
last year the state of my health has been such as to prevent me, not only from working for 
the benefit of the Society in the manner I could ht*ve wished, hut even from attending its 
meetings. The same circumstance must be my excuse for not being with yon this evening, 
and also for not being able to address }ou even on paper at any length. 

I am glad to be able to congratulate you on the continued prosperity of our Society 
and the continued usofalness of its woik, as teslifi' u by the pw^pers which have appeared in 
The Analyst. ^Yhile, however, we have mneh cau^^o fv)r coUj»raLuktion, we have also cause 
for unfeigned sorrow, in the severe illness of our ei-teoricd secretary, Mi. Maxwell Lyte, an 
illness which we have too much reason to fcpr w’ill proven - his ever being with us again. 
Those who only knew him at onr Society will mis'# his gen*ol face end manner, while those 
who, like myself, knew him more intimately, mourn the losis of an estimable man and a kind 
friend. For an account of the work done by the Society, I must, under the circumstances, 
refer you to the Councirs report. I have to thank you one and all for the uniform courtesy 
with which you have treated mo during my term of office, and for the indulgence shown to 
my numerous shortcomings. I cannot conclude without expressing my satisfaction that 
the gentleman proposed as my successor will at last be pkeed in the position to which the 
long and eminent services he has dono the Society so well entitle him. Heartily wishing 
the Society prosperity under his presidency, and trusting ere long to meet you with 
renewed strength, 

I remain, Gentlemen, yours most truly, 

CHAS. HEISCH. 

Dr. Dupr4, in proposing a vote of thanks to tho retiiing President for bis services 
daring the past year, said they were all very sorry to know of the cause that kept him out 
of the chair that evening, but he had been very seriously ill for several months. Mr. 
Heisch was one of the oldest chemists in London, and in fact was one of the original 
members of the Chemical Society, of whom there were only three or four now living. His 
age and the work he had done fully entitle 1 him to be elected as President, and he (Dr. 
Dupre), had pleasure in moving a vote cf tliauks for his services. 

Mr, Dyer seconded the motion, which was carried unanimously. 

The Chairman moved a vote of thanks to the Chemical Society for the use of their 
rooms daring the past year. 
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Mr. Winter Bljth proposed a Tote of thanks to the Hon. Secretaries, and said that 
for the first time in the history of the Society that vote which they had always passed with 
sneh pleasure had a note of sorrow in it. They all condoled with Mr. Lyte in hib long 
illness, and he but expressed the feelings of the Society when he hoped that in a little time 
he would be restored to them again. He did not suppose Mr. Lyte had been able to do 
much work during the year as a Secretary, so that it had fallen chiefly upon Mr, Wigner. 
He hoped they would all pass that vote in the most cordial manner. 

Dr. Bostock Hill having seconded the motion, it was carried unanimously. 

Mr. Ashby and Mr. West-Knights were appointed Scrutineers to examine the voting 
papers, and they reported that the following were duly elected as Officers and Council for 
the ensuing year. 

President. Other Meinbers of Council. 


G. W. WiGXBB, F.G.S., F.I.C. 

Vice-Presidents. 

G. Hbisch, F.C.S., F.I.C. 

A, Hill, M.D., F.C.S., F.I.C. 

G. A. Cameeon. M.D., F.R.C.S., P.I.C. 
Treasurer. 

0, W. Hsatok, F.C.S., F.LC. 

Hon. Secretaries. 


M. A. Adams, P.B.C.S., F.O.S. 

A. H. Allen, F.C.S., F.I.C. 

* A. Ashby, M.B. Lond., F.B.O.S. 

A. DrPEB, PhD., F.R.S., F.C.S., F.LC. 
I C. T. Kingzett, F.C.S., F.I.C. 

F. Maxwell Lyte, F.O.S., F.I.C. 


B, Dyle, F.C S., F.I.C. Muteb, Ph.D., M.A., F.C.S., F.I.C. 

0. Hkhner, F.C.S., F.LC. ' P. Yieth, Ph.D., F.C.S. 

The names of those Membeis of Council who«?e term of office has not yet expired, and 
who, consequently, do not retire this year, are— 

A. Wyntes Blyth, M.B.C.S.. F.C.S. T. Jamieson, F.C.S., F.I.C. 

A. Bostock Hill, M.D., F.C.S.. F.I.C. G. Jarmun, F.C.S., F.I.C. 


Dr. Muter then vacated the chair, which was thereupon taken by Mr, Wigner. 

Mr. B. Dyer and Mr, 0. Hehner took their seats as Honorary Secretaries to the Society. 

Mr. Wigner, bavinsr thanked the Society for electing him to that position, delivered 
the following address :— 

It has been the cu'^tom lu thi» Society ever since its foundation, for the outgoing 
President to make a few remarks summarising what has taken place during the previous 
year. This custom has unavoidably been broken through on the present occasion, owing 
to the absence of our late President, Mr. Heisch, through illness, as explained in his letter 
just read. I am sure you will join with me in regretting the cause of Mr. Heisch’s absence, 
as also the fact that through this the duty of summarising the work has fallen upon me, as 
President for the ensuing year. 


As regards the state of our Society, we have elected daring the year 10 new members 
and 2 new asaociates. We have lost by death 1 member, and by resignation 1 member 
and 1 associate, making our total membership at the present time 123 members and 19 
associates. We are therefore gaining in numbers as well, I hope, as in the influence 
which as a Society we are able to exert on matters Within our own special sphere. 

The member whom we have lost by death is Mr. R. G. Fraser, of Nova Scotia. He 
was of course but litUe known in this country, but on the other side of the AUantic his 
name was weU known, and he appears to have done a considerable amount ef useful work. 
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especially in connection mth the passing of the Adulteration Acts in Canada, and the 
systematic adoption of a scale of limits and standards, which were in almost every respect 
identical with those fixed by us here. 

As a Society, we are in a somewhat stronger position financially than we were this 
time last year. We close the year as we have always previously done, without any liability, 
and have an increased balance at the bankers. 

It is usual to judge of the work done by a society by the number of papers submitted 
to it and printed. In our case we have had during the past year 80 original communica¬ 
tions, several of which have been not only of considerable interest, but of permanent value. 

For my own part I do not think that the important work which the Society has done 
is to be at all judged by such a test as thib. I think that but for the action taken by us 
as a body in urging on an uniform systematic mode of analyses of samples of food, discredit 
would have been brought upon Public Analysts generally by the lack of uniformity, and by 
the fact that in numerous oases one analyst would have been brought to give evidence 
against another in order to show a variation of one or two per cent, in any given sample. 

Our co-operation one with another, and our infiuence as a Society, has greatly 
checked this evil, and while the good result may to some extent have been attained at the 
cost of making the standards or limits rather lower than in the opinion of some of us they 
ought to have been, yet that cost has been but a trivial one compared with the gain. 

The issue of this month's number of Tbe Analyst completed the second year of the 
systematic analyses of the principal water supplies. During that time nearly one thousand 
analyses were made and published, and the Council felt that the time had arrived for the 
Society to discontinue the work, and to leave it for those water companies or corporations 
\vho desire to see it extended to make any arrangements they choose. It is, however, as 
well to put it on record that, as far as I know, not one analysis out of the one thousand has 
been paid for—^they were, in every sense of the word, independent analyses. 

By the result of the ballot this evening I have vacated the post of joint hon. secretary, 
which I have held since the formation of the Society. For obvious reasons I do not go at 
any length into what has been done while I have been in that position. One thing, how¬ 
ever, is clear, and it should be well borne in mind, that it was entirely owing to the exertions 
of this Society that the Sale of Food and Drugs Act was passed in such a form as to be 
capable of being worked at all, and that had the whole of the recommendations which were 
suggested by the Society been adopted, we should have been spared the occasional failure 
of prosecutions on technical grounds, and from the general disgrace that results from the 
fact that, notwithstanding the existence of such an Act, there is hardly any place in the 
world where (at least) milk adulteration is so prevalent as in London itself. 

The Scrutineers reported that Mr. A. P. Stokes, Public Analyst for Paddington, &o., 
had been duly elected a Member of the Society. 

Mr. J. G. Boss, Assistant to Dr. Drinkwater, of Edinburgh, was proposed as an Associate. 

Mr. Hehner read a paper On the Analysis of Bees’ Wax—Part I., Yellow Wax," and 
exhibited very numerous specimens of wax and its adulterants.^ 

The members and several friends afterwards adjourned to the Criterion, Piccadilly, 
where the Annual Dinner was held, and a very enjoyable evening spent by those present. 

The next Meeting of the Society will be held at Borlmgton House, on Wednesday, the 
14th February. 

* Owing to the length of this paper we are comp^ed to hold over much other interesting matter, 
•speoisll:^ Dr. Hogg’s paper. On the Work Done bv the Paris Hnnioipal liaboratory.” 
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ON TEE ANALYSIS OF BEES’ WAX. 

PART I.—YELLOW WAX, 

By Otto JELehneb, F.C.S., F.I.O. 

Read before the Society of Public Analysts on the 11th Januaty, 1888. 

Analysts who have occasion to enquire into the subject of wax analysis cannot fail to be 
struck with the fact, that while very numeious “ tests ” for tho purity or otherwise of wax 
have been published, no rational method of w’ax analysis is in existence : that is to say, no 
method foundtd upon the long-known chemical conaposition of that substance. As was the 
case, until recently, with fats, tho complicated nature of the components seems to have 
deterred chemists from atts eking the subject in a scientific manner. Whilst a certain 
value cannot be denied to many ot tho tests to which I have referred, the indications which 
they yield are most vague, and certainly aie quite incapable of giving quantitative results. A 
special and solitary exception must be made in the case of the research of F. Becker {Corr. 
BL d, Yereins Anahjt. Chem,, 2 ; 57). This chemist examined a few samples of wax 
precisely according to Kottsdorfer’s method of butter titration, expressing the results in 
percentages of KHO used. He shelved that theio existed a notable difleienco in the 
neutralising capacity oi’ wax and a number of possible wax substitutes. 

In Philosoph, Trarihaction^^ 1818, Hir Benjamin Brodie demonstrated that boos’ wax 
mainly conMsted of ctrolir add rnyiicine or ^ahmtate of mydmjU% 0,jr,,0, 

and a small quaniily of a latty sul ^tance resembling maigarino. To this fatty 
substance Lewy (Compt. lond. XX) gave the name reroleine, although ho did not much to 
elucidate its nature. 

Brodie determined the amount of ceiotic acid in u sample of Surrey waxly precipitating 
the alcoholic solution of the sample by an alcoholic solution of kad acetate, wanhing tho 
precipitate with alcohol and ether, and calculating from it the amount of corotic acid. 
He thus obtained 22 per cent. From a sample of Ceylon wax he did not, however, get 
any cerotio acid at all. According to John, Buchholz, and Brandes, no less than 90 
per cent, of the wax are cerotic acid, Boudel and Boissonot stating the amount at 70 pe 
cent. Hess found only 10 per cent. Lewy states the percentage of coroleine to bo 
about 4 to 5. 

The above include the whole of the statements which I have been able to ti*ace as to 
the quantitative composition of bees’ wax. It wdll be allowed that they are far from 
satisfactory. 

I imagined that it should be possible to determine alkalimotrically in alcoholic solution 
the percentage of cerotic acid, and by saponification also that of myiicine, quite analogous 
to the well-known proceeding of Kottsdorfor. When I fiist took up this subject the 
titration of free fatty acid in presence of fat was yet unknown, hut in the meantime a groat 
number of chemists have |.ublishtd mciLods cllecting this ol jett. I made some experiments 
with known mixtuicb ol palmitic acid and tallow, and found that tho acid could with the 
greatest ease be titiaied, pbeiiolphllialtin being tbe indicator, and that the amount of fat 
could also be obtained b} boding with an excess of alcoholic polash and titiating back with 
standaid sulphuric acid. A mixture made of 48’49 per cent, of palmitic acid and 51'61 
per cent, of tallow yielded 18*88 per cent, and 61*17 per cent, respectively, the neutralising 
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capacity of the two substances Laviiifi; been separately determined. It is needless, however, 
for me to enlarge upon these preliminary expeiiments, since it can be considered to be fully 
established by others, that tatty acids and fats can thus be readily estimated. 

In the case of wax, however, several difficulties present themselves. The first consists 
in ihe extraordinary magnitude of the molecular weights of both cerotic acid and myricine 
the former being 410, the latter no less than G76. Each cubic centimetre of normal alkali, 
therefore, would neutralise as much as *41 of corotic acid, and decompose *676 grm. of 
myricine. It was obvious that the titrations had, under these circumstances, to be made 
with the greatest possible care—a difficulty still enhanced by the daik colour of some of the 
exotic samples of wax, which somewhat obscured tho phenolphthalein indication. A 
farther obstacle was found in tho difficulty with which myricine saponifies, and a number 
of experiments had to be made with a view to ascertain whether this saponification—^which 
in the case of wax has hitherto been aficcted with lubing potash—could be completed 
at all in the dilute solntions rendered necessary in quantitative w'orking. The most serious 
consideration was, howe\er, the supply of really genuine wax. It \vould naturally be 
imagined, that if honeycomb were purchased as it comes out of the hive, and oneself 
separated from it in the usual manner the wax constituting tho cell walls, ihe product would 
be genuine beyond a doubt. But tbis is not so. Very many bfe4oopcrH suspend in the 
hives shoots of wax stamped on both sidcb with hexagons, to induce the bees to utilise the 
hexagonal ridges as “ foundations ” for the cellb, thus ensuring the regularity of the comb. 
Thos(‘ foundations arc obtained from certain dealers, some of whom warrant them to be 
composed of genuine wax. I have no doubt that genuine wax foundations aro to be had, but 
the two samples which T obtained wore in spite of tho warranty, as will be seen 

from results staled further on. Pure wax does not appear to bo quite so plastic as certain 
mixtures: this may bo one reason for their compound nature ; but 1 suspect that since 
wax is dear, and fats and paraffin aro cheup, tho chief inducement is not of an entirely 
unselfish character. As for 20 lbs. of honey a hive only yields one lb. of wax, it is also 
intelligible why some bee-keepers are very liberal with the supply of ** foundation ” to the 
bees. Although generally a comb into which “ foundation ” has entered can be distmguished 
from the more irregular pure comb, and although I have taken all possible care to exclude 
suspicious samples, I am not at all certain that the whole of the samples which I believed 
to be unmixed were absolutely pure and free from admixture. 

The mode of procedure upon which 1 finally fixed is as follows:—Alcoholic potash 
solution is made &om pure potash and from spirit which has been distilled from caustic 
alkali. Plach c.c. should correspond to from *3 to *{ of normal acid. Two or three 
standardising experiments must be made, and tho average taken. 1 reject all figures if they 
difter more than *02 c.c., calculated for 10 c.c. of standard acid. From 8 to 5 grammes 
of the wax ai’e weighed on a watch-glass, transferred to a flask holding about 400 c.c., and 
heated with about 50 c.c. of methylated spirit distilled from alkali. When the wax is 
perfectly liquefied, alcoholic phenolphthalein solution is added in not too small amount. The 
phenolphthalein solution must not be acid, as it generally is, but must be rendered pink by 
a few drops of alkali. The alcoholic potash solution is then added drop by drop, the 
mixture being kept well agitated until the pink colour is permanent. The volume is read 
off, and an excess of the alcoholic potash solution is run into the flask, 50 c.c. being the 
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quantity I generally use. The whole is then hriMy boiled under a reflux oondenBer, for 
one hour. If any particle of wax hang above the level of the fluid on the sides of the flask, 
shake well from time to time. After one hour tht solution should be clear, or very nearly 
so. The excess of potash is then titrated back with standard sulphuric acid, the fluid 
being kept boiling From the data thus obtained the free acid—calculated as cerotic acid, 
and the saponifiable substance—calculated as m5ricme, are obtained. 

The following are the results of samples either fused from comb by myself or obtained 
from bee-keepers diiect:— 


1.—HEBTFOBDSHTRB WAX. 

8*7417 grm. used 2*82 c.c. KHO (10 c.c. - 4-61 N.S.*) to neutralise tho free acid. 

Total KHO added 49*96 c.c., titrated back with 16*97 c.c. N.S. Hence cerotic acid 
*5871 grm. or 14*86 per cent., and myiicine 8*8124 ^im. or 88*66 per coat Total, 102*90. 

2 —HERTFOEDSHIKK 

8*7128 grm. used for acidity 2*90 c.c. KHO (strength as above), corresponding to 
*6617 grm. cerotic acid. 

Total alkali added 62*6 c.c., titrated back with 18*29 c.c. n. H38O4. Hence used 
for saponification 4*72 N.S., equal to 8*1907 gims. myrioine. Ceiotic acid 14*86 per cent., 
m3rricine 86*96 per cent. Total, 100*81. 

8.—HERTFOBDSHIRE. 

8*2569 grm. used for cerotic acid 8 00 c.c. ale. KHO (10 c.c. - 8*918 c.c. N.S), 
corresponding to *4819 grm. or 14*79 per cent, cerotic acid. 

Total solution used 50*06 c.c. -= 19*97 c.c. N.S. Titrated back with 14*66 c.c. 
n. HjSO^ =• 4*28 c.c. used for saponificatio i, indicating 2*8595 grm. or 87*70 per cent, 
myricine. Total, 102*55 per cent. 

4,—BURKBT. 

Not quite puie, but quantity too small to allow ol clarification. 

8*0490 grm. used 2 70 c.c. alo. KUO (10 c.c. ~ 8 615 c.c. xi. acid) for neutralisation 
» *98 c.c. N.S. = *4080 grm. or 13*22 per cent, cerotic acid. 

Total ale. KHO used 60*0 c.c. = 18*20 c.c. N.S Titrated back with 13*84 c.c. 
n. acid: this gives 8*88 c.c for mvrioine = 2*6229 grra. or 86*02 per cent, myricine. 
Total, 99*24 per cent. 

5.—LINCOLNSHIBB. 

4*4012 grm. used for cerotic acid 4*05 c.c. ale. KHO — 1*455 c.c. N.S. = *5965 grm. 
or 18*56 per cent, cerotic acid. 

Total added 50 0.0. ale. KHO = 17*96 c.c. N.S. Titrated back with 10*77 c.c. 
n. H^SO^. Hence 6*74 c.c. used for saponifying myiicine. oonesponding to 8*8802 grm. 01 
88*16 per cent, myricine. Total, 101*72. 

6 ^BUCKINGHAM 

8*2972 gim, gave *488 grm. or 14*64 per cent, cerotic acid and 87*10 per cent, 
myricine. (The details of titration have been lost). 

7.—BUCKINGHAM. 

8*7627 grm. used 8*89 c.c. ale KHO foi cerotic acid (10 c.c. = 8*690 c.c. N.S.) « 
1*487 c.c. N.S. = *.i894 grm, or 16*71 per cent, cerotic acid. 

Total taken, 60 c.c. ale. KHO = 18*48 c.c. n. acid. Titrated back with 12*10 c.c. 
n. acid = 4*942 c.c. used for myricine = 8*8408 grm. or 89*02 per cent. Total, 104*78 
per cent. 


N.S - Noimal Solution 
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8.—HEETFOEDSHIBE. 

8-8979 grm. used for cerotic acid 8-97 c.c. ale. KHO (10 c.c. = 8*71 e.o. n. acid) 
= 1*428 c.c. N.S. = *6855 grm. or 16*02 per cent, cerotic acid. 

Total alcoholic KHO taken 60*0 c.c. = 18*66 c.c. n. acid. Titrated back with 12*00 
c.c. acid. Hence 6*122 c.c. used for myricine = 8*6426 erm. or 88*88 per cent. Total. 
108*86 per cent. 

9.—NEW FOEEST. 

4*0480 grm. used 2*80 c.c. ale. KHO (10 c.c. = 6*417 o.o. n. acid) = 1*476 c.c. 
N.S. = *6062 grm. or 14*96 per cent, cerotic acid. 

Total alkali taken 80 c.c. = 19*251 c.c. N.S. Titrated back with 12*40 c.c. n. acid. 
Hence used for myricine 6*876 c.c. = 8*6886 grm. or 89*87 per cent. Total, 104*88 
per cent. 

10.—LINCOLNSHIRE. 

Made from comb containing foundation.” 

8*4210 grm. used 8*60 c.c. ale. KHO (10 c.c. = 8*698 c.c. N.S.) = 1*298 c.c. N.S., 
or *6801 grm. or 16*49 per cent, cerotic acid. 

Total added 60*96 c.c. ale. KHO = 18-81 c.c. N.S. Titrated back with 12*86 c.c. 
N.S. Hence 4*66 c.c. N.S. used for myricine = 3*1602 grm, or 92*08 per cent. Total, 
107*67 per cent. 


The following samples were obtained from fbrst-olass druggists and merchants, and 
not fused down by myself:— 

11 . 

8*7727 gms. used 8*66 c.c. ale. KHO for cerotic acid (10 c.c. = 8*68 c.c. N.S.) = 
1*847 c.c. N.S. ^ *6628 grm. or 14*64 per cent, cerotic acid. 

Total ale. KHO taken 50 c.c. 18*40 c.c. n. acid. Titrated back with 12*17 o.c. 
N.S. Hence 4*888 c.c. used for saponification of myricine, corresponding to 8*8009 grm. 
or 87*49 per cent, myricine. Total, 102*18 per cent. 

12 . 

2*9958 grm. used 8*00 c.c. ale. KHO ~ 1*104 c.c. N.S. *4626 grm. or 16*11 per 
cent, cerotic acid. 

Total ale. KHO taken 60 c.c. = 18*40 c.c. N.S. Titrated back with 18*86 c.c. 
Hence 8*946 c.c. used for myricine = 2*6674 grm. or 89*06 per cent. Total, 104*16 
per cent. 

13. 

8*1626 grm. used 2*75 c.c. ale. KHO (10 c.c. = 8*681 c.c. n. acid) = 1*012 c.c. 
N.S., or *4149 grm. or 18*12 per cent, cerotic acid. 

Total ale. KHO taken 60 c.c. =: 18*406 c.c. N.S. Titrated back with 18*26 c.c. 

n. acid. Hence 4*188 c.c. N.S, used for myricine = 2*7989 grm. or 88*66 per cent. 
Total, 101*78 per cent. 

14. 

4*4860 grm. used 6*76 c.c. ale. KHO (10 c.c. = 2*996 c.c. n. acid) = 1*722 c.c. 
N.S. or *7068 grm. cerotic acid = 16*91 per cent. 

Total taken 60 c.c. = 14*976 c.c. N.S. Titrated back with 7*58 c.c. n. acid. Hence 
5*723 c.c. used for saponification of myricine = 8*8687 grm. or 87*21 per cent, of 
myricine. Total, 108*12 per cent. 

15. 

4*6972 grm. used 4*66 c.c. ale. KHO = 1*368 o.c. N.S. = *6685 grm. or 12*15 per 
cent, cerotic acid. 

Total solution taken 60 c.c. ale. KHO ~ 14-976 c.c. N.S. Titrated back with 7*62 

o. c. n. acid. Hence 6*092 c.c. used for myricine, corresponding to 4*1182 grm. or 89*58 
per cent, of myricine. Total, 101*78 per cent. 
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1(5. 

4*2222 grm. used 4*78 cc. ale. KHO =* 1*417 c.c. N.S. - *58007 grm. oi* 18*70 per 
cent, cerotic acid. 

Total taken 60 c.c. alo. KHO ~ 11*976 c.c. N.S. Titrated back with 8*08 c.c. N.S. 
Hence 6*478 c.c. used for myricino - 3*7031 grm. or 87*70 per cent, myricine. Total, 
101*46 per cent. 

17. 

4*8222 grm. used 6*21 c.c. ale. KHO (10 c.c. == 2*70 c.c. N.S.) - 1*428 c.c. N.S., 
corresponding to *6884 grm. or 13*40 per cent, cerotic acid. 

Total ale. KHO taken 61 c.c. -= 13*77 c.c. N.S. Titrated back with 6*78 c.c. n. acid. 
Hence 6*667 c.c. used for mjnricino ~ 3*7633 gim. or 87*76 per cent. Total, 101*26 
per cent. 

18 . 

4*2082 grm. used 6*48 c.c. ale. KHO (10 c.c. = 2*676 c.c. N.S.) =- 1*466 c.c. N.S., 
or *6011 grm. or 14*28 per cent, cerotic acid. 

Total ale. KHO taken 60 c.c. - 13*875 c.c. N.S. Titrated back with 6*61 c.c. 
n. acid. Hence for myricine 6*899 c.c. ■= 8*6497 grm. or 86*78 per cent, myrieme. Total, 
101*01 per cent. 


The eighteen samples, the results of which are given above, are all English. The 
following are foreign waxes, obtained direct from tho importers:— 

19. -UNITED STATES.- Wax. 

2*9135 grm. used 2*91 c.c. alo. KHO (10 o.o. 8*701 c.c. n. acid) - 1*077 c.c. N.S. 

*4416 grm. or 16*16 per cent, corotic acid. 

Total alkali added 49 97 c.c. ~ 38*491 c.c. N.S. Titrated back with 13*62 c.c. N.S. 
Hence for myricine 3*797 c.o. ~ 2*5608 gim. or 88*09 per cent, myricine. Total 103*25 
per cent. 

20.—MAnAOASCAll. 

4*3301 grm. nsed 3*87 c.c. ale, KHO, corresponding to J*432 c.c. N.S, *5H72 grm. 
or 13*56 per cent, of cerotic acid. 

Total alkali added 60*03 c.o. = 18*516 c.c. N.S. Titrated back with ll*4i c.c. 
Therefore 6*644 c.c, nsed for saponification, equal to 3*8153 grm. or 88*11 per cent, of 
myrieme. Total, 101*67. 

21.— MAIJBITIUS.— Brown. 

6*1666 grm. took for cerotic acid 5*20 c.c. ale. KHO (10 c.o. = 8*16 c.c. n. acid) or 
1*648 c.c. N.S. = *6786 grm. or 13*04 per cent, cerotic acid. 

60 c.c. added for saponification. Titrated back with 7*41 c.c. N.S, Hence myricine 
took 6*747 c.c, = 4*6609 grm, or 88*28 per cent. Total 101*32 per cent. 

22.—MAUBITIUS.— Dark Brown. 

8*6639 grm. required 2*18 c.c. alo. KHO = 1*087 c.c. N.S. (10 c.c. 5*106 H SOJ, 
Hence myricine *4467 grm. or 12*17 per cent. 

Total solution taken 40*26 c.o. ^ 20*668 c.c. n. H,SO^. Titrated back with 14*28 
c.c. a(sid. Therefore used for saponification 5*186 c.c. = 8*6057 grm. or 96*68 per cent, 
myrieme. Total, 107*86 per cent. 

28.— MAUEITIUS.-D4RK Brown. 

From same consignment as previous sample, but different in colour. 

8*4758 grm. took 8*68 c.c. ale. KHO (10 c.c. = 3*16 c.c. N.S.) == 1*163 c.c. N.S. - 
*4768 grm. or 13*72 per cent, cerotic acid. 

60 0 c. ale. KHO = 15 80 c.c. N.S. taken. Titrated back with 9-68 c.c. H,S0.. 
Hence used for myricine 4*937 c.c. = 3*8374 grm. or 96*02 per cent, myricine. Total, 
109*78 per cent. 
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24.—MATJEITIUS. 

8*7777 grm. used 2*47 c.c. ale. KHO (10 c.c. ~ 5*126 c.c. N.S.) = 1*266 c.c. N.S. 
^ *6189 grm., or 18*74 per cent, cerotic acid. 

Total alkali taken 40*17 c c. = 20*687 c.c. N S. Titrated kack 'with 14*01 c.c. 
n. acid, Hcuce, ^br saponification, 6 811 c.c. -= 8*5902 grm. or 95*04 per cent, myricine. 
Total, 108*78 per cent. 

25.—MATTE1TIU8.—^Liairi Eiio^nn. 

6*2037 grm. took 5*10 c.c. ale. KHO (10 c.c. - 3*16 c.c. N.S.) = 1*706 N.S., or 
•6995 grm. 18* U por cent, cerotic acid. 

Total taken 60*9 c.c. KHO - 16*08 c.c. N S. Titrated hack with 7*21 c.c. H_SO^. 
Hence, myricine used 7*181 c.c. 4*822() grm. or 92*67 per cent. Total 106*11 per cent. 

2().—JAMAICA.—OiiK.iii Yeli ow. 

Did not saponify perfectly clear. 

8*8878 grm. took 1*98 c.c, ale. KITO (10 c.c. 6*877 c.c. N.S.) - 1*208 c.c. N.S. 
— *6177 grm., or 18*10 per cent, cerotic acid. 

Total alcoholic KHO taken 60 c.c. - 81*886 c.c. N.S. Titrated back with 26*79 c.c. 
acid. Hence, 4*882 used for myricine 8*260 grni., oi 86*12 percent. Total 98*61 per cent. 

‘27 -JVMAIOS. 

Did not saponify quite clear. 

4*8916 grm. naed 6*40 c.c. ale. KHO (10 c.c. - 8*16 c.c. H SO) ^ 1*706 N.S. = 
•6995 grm., or li‘80 percent, cerotic acid. 

Total taken, 50 c.c. -=■ 15*80 c.c. N.S. Titrated back with 7*88 c.c. H3S04. Hence, 
for myricine used, 6*211 c.c. - t-19H6 grm., or 86*78 per cent, mjricine. Total, 100*08 

per cent. 

28. MOGAOOER. 

6-1298 grm. took 6*10 c.c. ale. KUO (10 c.c. 2*92 c.c. N.S.) = 1*781 c.c. N.S. « 
*7198 grm,, or 13*11 percent, cerotic acid. 

Total alkali taken, 50 c.c. - 11*60 N.»S. Titrated back with ]*67 c,c. FI SO^. Hence, 
myricine used 7*119 c.c. 1*8827 grm., or 89*00 por coni. Total, 102* 11 per cent. 

2a.-MO<;Al)OIlR. 

3*1866 grm. roqniied for acidity 2*08 c.c. ale, KlIO (10 c.c. - 5*125 N.S.) = 
1*006 c.c. N.S. - *4871 grm., or 18*93 i)er coni, cerotic acid. 

Total KHO added, 89*94 c.c. - 20*17 c.c. N.S. Titrated back with 14*66 c.c. N.S. 
Hence, used for myricine, 1*753 c.c. - 8*2180 grm., or 102*41 c.c. myricine. Total, 
116*87 per cent, 

30.—^VrOGADOER. 

Very soft, intensely acrid and hot. 

8*4854 grm. required 2*16 c.c, ale. KHO — 1*107 c.c. N.S. for acidity, corresponding 
to *4639 grm., or 13*02 per cent, cerotic acid. 

Alcoholic KHO added 10*86 c.c. = 20*681 c.c. N.S. Titrated back with 13*50 c.c. 
N.S. Hence, for myricine, 6*077 c.c. =■ 4*1080 gim., or 117*86 per cont. Total, 180*88 
per cent. 

31.—GAMBIA.—Dark Brown. 

4*8081 grm, took 0*50 c.c. ale. KHO (10 c.c. •=• 2*676 c.c. N.S.) — 1*789 c.c. N.S. 
=■ *7180 grm., or 16*55 per cent, cerotic acid. 

Total ale. KHO taken, 50 c.c. = 13*875 c.c. N.S. Titrated back with 6*80 c.c. N.S, 
Myricine used 5*886 c.c. = 8*0071 grm., or 83*78 per cent. Total, 100*28 per cent. 

32.—MELBOUENE.— Grey 

8*6286 grm. used 1*92 c.c. ale. KHO (10 c.c. = 6*417 c.c. N.S.) = 1*282 c.c. N.S. 
= *5051 grm., or 13*92 per cent, cerotic aeid. 

Alcoholic KHO added, 82 c.c. = 20*53 c.c. N.S. Titrated back with 14 51 c.c. N.S. 
Used for saponification, 4*79 c.c. = 8 2880 grm., or 89*24 per cent, myrioine. Total, 
108*16 per cent. 
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as.—MBLBOUBNB.—P am Yilmw. 

8 2720 grm. took 2>68 o.c. alo. KHO (10 e.o. = 1-16 c.o. N.S.) = 1-052 c.o, N.S. == 
•4815 grm., or 13*18 per cent, cerotic acid. 

41 c.o. ale. KHO = 17-066 o.c. N.S. taken. Titrated back \»ith 11*76 o.o. N.S. 
Henoe, 4-244 o.c. used for mjrieine=2-8619 grm., or 87*47 per cent. Total, 100*66 per cent. 

84—SYDNEY.—Oaint Wax. 

8-6166 grm. used 2 69 o.o. alo. KHO (10 o.o. = t-163 c.o. N.S.) = 1-12 o.o. N.S. -- 
•1692 grm., or 13-00 per cent, oerotio acid. 

8-9018 grm. took, for myrioine, 5*860 o.c. N.S. =■ 3‘0207 grm., or 92-79 per cent, 
myrioine. Total, 105*78 per cent. 

35.—SYDNEY.— Pale Yellow. 

8-7618 grm. used 2-90 e.o. alo. KHO = 1*207 c.o. N.S. = -4919 grm., or 13-16 per 
cent, cerotic acid. 

41 O.C. ale. KHO added = 17-068 o.o. N.S. Titrated back with 10-98 o.c. N.S. 
Henoe, 4-981 o.c. were used for saponification, oon-esponding to 3-3884 grms., or 88-62 
per cent, myrioine. Total 101*78 per cent. 

These results may be conveniently examined in two divisions; samples 1—18, com¬ 
prising samples from various English sonreos; and 19—85, being exotic productions. 

If we exclude from Division I., No. 4, fused by myself from the comb, on account of 
the sample having been palpably impure with suspended matters which could not be 
separated, tho quantity of wax being small ; and sample No. 10, liaving been made from 
comb containing “ foundation,” it is at once soen that the figures fluctuatedi only between 
comparatively narrow limits. Only one of tlie samples contained loss than 18 per cent, of 
free acid calculated as cerotic acid, four between 18 and 14, seven between 34 and 15, 
and four between 15 and 16, the average amount of cerotic acid being 14*40 per cent. The 
saponifiable matter, calonlated as myricine, was in one case less than 86, in one between 86 
and 87, in six between 87 and 88, in four between 88 and 89, and in four between 80 and 
89*6, the average being 88*09 per cerit. In all cases is the sum of cerotic acid plus myricine 
somewhat higher than 100, it reaching on the average 102*49. While these figures con¬ 
clusively prove that English bees’ wax consists almost completely of cerotic acid and of 
myricine, they also corroborate the existence of a small quantity of a substance of lower 
molecular weight in wax, probably Lewy’s ceroleine. 

I thought it possible, that during the prolonged boiling of the alcoholic potash solution 
some of the alkali might be neutralised by the silica of the glass, the quantity destroyed of 
eottrse counting in the analysis as myricine, and thus bringing up the totals to upward 
of 100. But this is not the case, for in a blank experiment not the slightest diminution of 
strength could be observed after 50 c.c. of alcoholic potash had boon kopt briskly boiling 
for one hour. 

It must be considered to be established by these results, that the composition of wax 
is not liable to the enormous variations which the figures quoted in an early part of this 
paper would lead to infer. On the contrary, the relation between the amounts of cerotic 
add and of myricine is remarkable for its constancy. The observation of Dumas and Milne- 
Edwards, who established that the wax is formed by the bees themselves, and is a true 
animal secretion, are indirectly borne out by my figures, for it seems highly improbable 
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that a product eonsistiug of a mixture of two substances could be obtained of such striking 
constancy if it were collected ready formed from the plant. The case is very similar to that 
of milk and butter, secretions which under normal circumstances are also subject to but 
little fluctuation in composition. 

In English wax the proportion of myricine to cerotic acid is 6*117 :1. 

The fluctuations are much more considerable in the case of the exotic samples ; but I 
am very strongly of opinion that, although all allowance must be made for the fact that 
those foreign samples, coming as they do from all quarters of the globe, are doubtless 
derived fi*om a great variety of different insects, the fluctuation is due more to mn-n 
who collected the samples and put them into marketable form than to the insects who 
produced them. For this belief testifies the observation, that, while some of the samples of 
Mogadore and Mauritius wax corresponded in composition with English samples, others 
showed a great increase in the saponifiable matter, calculated as myricine. The soft, smeary 
Mogodores were obviously mixed with some fat: some of the Mauritius specimens appeared 
burnt in process of melting out of the comb. And, lastly, it is not a little significant that 
the market price of the normal’* samples is considerably above that of the specimens 
which gave excessive totals. I think I am justified to hold, that the analyses of the foreign 
samples sti'engthen the conclusions I have drawn from those of English wax. More 
evidence may be desirable, but this can only be obtained by the analysis of authenticated 
genuine samples so diflicult to obtain. Meanwhile it will be well if I confine my observa¬ 
tions as to adulterations of wax and their detection to the home product. 

The organic substances, which may be, or have been known to be, used as adulterants 
of wax, may bo conveniently grouped in three classes :— 

I., Aom substances; 11., Neutral but saponifiable compounds; and, 

III., Matters indifferent to alooholic potash. 

The first class embraces the solid fatty acids, mainly palmitic and stearic, and the acids 
which constitute resin, particularly bylvic acid. 

The second group is made up of neutral solid glycerides—viz.: stearine and palmitine— 
of Japanese wax, spermaceti, and Camauba wax. 

The only representative of the third division, for practical purposes, is paraflm. Solid 
alcohols of high molecular weight, such as cetylic or myricylic, would also belong to this 
class; but, being non-marketable, they need hardly bo taken into account. 

Now it is remarkable, and of the greatest importance to the analyst, that both compounds 
of which wax is composed possess a higher equivalent weight than any other substances 
belonging to the fatty acid series occurring in nature.' The molecular weight of cerotic acid 
is 410, that of myricyl palmitate 67G. Stearine, indeed, has a molecular weight of 890, but 
containing the acid group 0,aH^0 three times—its neutralisation-equivalent is only 296*7. 
In addition to this fact, there are no fatly compounds available for the adulteration of wax 
possessing a higher number of carbon atoms than stearic acid—CjaH^gOg. There is, con¬ 
sequently, a very large diiference between the molecular weights of cerotic acid, and 
especially of myricine, and any possible substitutes. 

Class I.—Let us imagine, then, that a fatty acid—say stearic—be used with 

Excepting the fatty acid recently discovered by Mr. Eingzott in cocoa batter. 


TTIE ANAJiYST. 


2d 

beos’ wax. The neutralising power would of course increase; but not only to an extent 
equal to the quantity added, but much more considerably, for 28i parts of stealie acid will 
count for as much as 410 parts of cerotic acid; 1 per cent, of stoaric acid would, thoroforo, 
be leckoned as 1*418 per cent, of cerotic acid; whilst one of palmitic would correspond to 
1*601 of cerotic acid. Since neither pure palmitic nor stoaric acids arc likely to bo 
employed, but mixtures of these acids in variable proportion, I prefer to calculaio that each 
per cent of Jatty acid, taUng the same as is equal to 1*518 of cerotic aetd. 

Whilst by the addition of fatty acid the acidity would thus increase, the proportion of 
saponifiable matter (myricine) would be decreased in direct proportion to tlie quantity of 
fatty acid added. Thus, a mixture of five equal parts of wax and fatty acid would yield 
88*10 per cent, of acidity calculated as cerotic acid, and 41*01 per cent, of myricine. 

In the case of resin the conditions would be similar, although the dilferencos would be 
less pronounced. Ordinary colophony mainly consists of sylvic acid, generally assumed to 
be OjoH^Oa (equiv. 302), but from a number of experiments which I made on the neutral¬ 
ising capacity of two ordinary commercial samples, 1 find its composition more nearly to 
correspond with the more recent formula ^44^6 Ps» the acid being taken as dobasic (equiv. 
886). One grm. of resin neutralised respectively ale. KHO corresponding to 8*088 and 
8*046 c.o. normal solution. Hence the total equivalent of the substance is 821). 

One per cent, of resin would, therefore, if mixed with wax, bo calculated as 1*240 
per cent, of cerotic acid, whilst it would depress the myiicino, like fatty acids, in exact 
proportion to its amount. 

It need hardly be said, that by titiation alone we measure only the total acidity, and 
do not distinguish between fatty acids or losin, although tho amount of depiobsion in the 
proportion of mjricine, in relation to the rising in iho acidity, might furnish some indication 
as to the natme of the adulterant. I ha^emade no (xperiments in this dhection; but if 
the exact composition of the acid admixture had to be asceitained, no doubt tho well-known 
method of Barfoed, depending upon the difference of the behaviour of fatty and resin soaps 
with ether-alcohol, would give the information desired. 

Class n.—Coming to the second group of possible admixtures—namely, saponifiable, 
neutral substances—the line of reasoning advanced in the case of Class I. renders it evident 
that, if any neutral glyceride he added to wax, the percentage of saponifiable substance, 
calculated as myricine, must increase in a much larger proportion than the actual percentage 
of fat added. Taking the average between tri-palmitine and tri-stearine (molecular weights 
806 and 890 respectively), we find that 282 8 parts of fat neutralise as much alkali on 
saponification as 676 parts of myricine; or, in other words, 1 part of fat uill count as 
2*891 pasts of myricine. It will, of course, cause a depression in the amount of cerotic 
acid directly coiresponding to the quantity of admixture. 

Japan wax, stated to consist entirely of polmitine, would be indistinguishable from 
ordinary fats. I thought it well, however, to verify the statements which are made in the 
text books in reference to the composition of this curious substance. 

3*1123 grm. of a pure sample of Japan wax were^ heated with alcohol. The solution 
was distinctly acid to phenolphtbalein, alcoholic potash solution corresponding to *756 c.o. 
H.S. being necessary to produce a pink tint. This corresponds to *1085 grm., or 6*21 per 
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cent, of palmitic acid. 10’90 c.c, of N.S. were required for complete saponification, 
corresponding to 2-929e5 grm., or 94*12 per cent, palmitine. Total, 100-88 per cent. 

8*6884 grm. of another, somewhat yellow, sample, used for total acidity 1*698 c.c. 
N.S., corresponding to *4384 grm., or 11-98 per cent, of palmitic acid. For saponification, 
farther 12*856 c.c. N.S. were used, equal to 8*8200 grm., or 91-88 per cent, palmitine. 
Total, 103-81 per cent. 

These results show that Japan wax contains, besides a saponifiable fat, a considerable 
percentage of free fatty acid. There can be little doubt, from the satisfactory approach to 
100 of the sum of both, that the acid, both free and combined, is really palmitic acid. 

An addition of Japanese wax to bees’ wax would, therefore, amount to addition of both 
free fatty acid and of fat, and there would be a rise in both cerotic acid and in myricine. 

Spermaceti constitutes the link between fats and wax, it being stated to consist mainly 
of cetyl palmitate, ; but, according to Heintz, it also contains stearic, 

myristic, cocinic, and cetic acids, and the alcohols with 12, 11,16, and 18 carbon atoms. 

3* 1448 grm. of a very fine specimen of spermaceti, treated in the manner described, 
were found to bo quite free from uncombined acid. Alcoholic potash corresponding to 
7*97 c.c. N.S. was used for saponification, equal to 8*7776 gnu., or 109*68 per cent, cetyl 
palmitate. 

Another spocimon wan also free from acidity. 4*8510 grm. used for saponification 
9*875 per cent. N.S., corresponding to 4*7400 grm., or 108*94 per cent, cetyl palmitate. 

A third sample was very slightly acid, the acidity corresponding to *81 per cent, of 
palmitic acid. 8*0983 grm. uf-cd for saponification—after substraction of the volume 
neutralised by the free acid--8*475 c.c. of N.S., corresponding to 4*0780 grm., or 110*41 
per cent, cetyl palmitate. 

It is evident, from these figures, that spermaceti includes a notable amount of one or 
more substances of lower molecular weight than cetyl palmitate. Taking the average of the 
throe analyses, the molccnlar weight of spermaceti is 487*0, instead of 480, corresponding 
to cetyl palmitate. Spermaceti lies, therefore, almost exactly in the middle between fat 
and myricine, the molecular weights being 282*8, 487*6, and 676 respectively.***' 

Carnauba wax has been but very little studied, and 1 cannot add much to the small 
amount of information available. According to Maskelyne, it contains free myricylic 
alcohol and several other similar alcohols, whilst Borard states it to contain free cerotic 
acid. 

The only specimen I tested showed distinct acidity. 8*0788 grm. neutralised alcoholic 
potash equal to *548 c.c. N.S. This would correspond to *2226 grm. or 6*09 per cent, 
of free cerotic acid. For saponification 5*082 c.c. N.S. were used, corresponding to 
8*4046 grm. or 92*68 per cent, of myricine. Total, 98*67 per cent. 

* Tho price of spcimaceti being eiiuaJ. to that of the best qualities of wax, and superior to that of the 
lower qualities, renders its employment as a wax adulterant very doubtful. As, on the contrary, wax 
is not unfrequently mixed with ai>ermaceti in tho manufacture of sperm candles, the analyses quoted 
may here find a place. 
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As far as its bshavioar with alcoholic potash is concerned, Camanba wax therefore very 
closely resembles ordinary bees* wax. Its physical properties are, however, so very 
different, its solidity and hardness being remarkable, that I believe it to contain compounds 
of higher molecular weight than ordinary wax. In the present state of our knowledge of 
this curious substance, material for the analytical distinction between it and bees’ wax is 
wanting. Tho great and somewhat embarrassing similarity in its neutralizing power and 
that of ordinary wax is, however, a matter of little conseciuence, as Camauba could hardly bo 
used by itself as a wax adulterant. It would serve rather for the purpose of hardening 
samples mixed with fats or other soft substances. 

The different substances described in Class II. saponify with different degrees of 
readiness. Fat, including Japan wax, breaks up very rapidly; next comes spermaceti; 
Camauba wax much more slowly, its melting point being higher than the boiling point of 
the spirit I employed. Ordinary wax is, in this respect, most tenacious of all. 

Class III.—As to the representative of the third class—inert substances—viz., 
parafdn, but little need be said. An addition of paraffin depresses both cerotic acid and 
myricine, their proportion not being altered. If the mixture contains nothing but wax 
and para&L the deficiency between the amounts of cerotic acid plus myricine and 100 
may be taken as the percentage of paraffin. Its presence cannot well be overlooked during 
saponification, paraffin being but little soluble in alcohol. It adheres to the sides of the 
fiask in a characteristic manner. Tho specific gravity of the sample would also be lower 
than that of the pure wax. 

But it is quite easy to imagine mixtures of fatty acids, fat and parallin, quiet devoid of 
wax, yet giving on analysis, in the manner proposed, results identical with those yielded by 
pure wax. Thus a mixture of 9*18 per cent, of fatty acids, 80B1 por cent, of fat, and 
68*68 per cent, of paraffin would show on analysis 14*40 per cent, of cerotic acid and 
88*09 of myricine. 

It becomes necessary, therefore, to estimate the paraffin directly, and not by difference. 
This purpose may be effected by heating a weighed quantity of wax with from five to ten 
times its bulk of sulphuric acid to about 180® 0. Volumes of sulphurous acid are given 
off, the fiuid frothing and rising considerably. The vessel in which this treatment is 
accomplished must therefore be capaciotis. After about ten minutes heating tlio mass 
becomes almost solid. It is allowed to cool, the acid removed by washing with water; the 
residue is exhausted with ether, preferably in a Soxhlet tube. The paraffin thus obtained 
is again treated with a little sulphuric acid, to remove a small quantity of wax which 
generally escapes destruction during the first charring process. It is again washed free 
from acid and purified with ether. 

Having thus obtained the percentage of paraffin in any wax mixture, the composi¬ 
tion of 100 parts of the remainder may be readily calculated, as follows :— 

Let A be the percentage in the paraffin free mixture of free acidity, calculated as 
cerotic acid; B the percentage of saponifiable matter calculated as myricine. Let X be 
the unknown percentage of cerotic acid, Y of fatty acid, Z of myricine, and W of fat in any 
mixture containing fatty acid, fat and wax, either separately oi all together. 
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We know that 

X + 1-518 Y - A. (1) 

Z + 2-891 W » B. (2) 

Z = 6-117 X. (8) 

X + Y + Z + Wt= 100. (4) 

A—X 

From ri^ Y = - 

^ ’ 1-618 

From (8) Z = (5-117 X and &om (2) and (8) W = - 

2*891 

riubstitutiDg theae values of Y, Z and W in equation (4) we get 

802*964—2-891 A—1*618 B 

^ ’ lV-i61 

X = 25*049—('1689 A + *1078 B). 

We would thus obtain the percentage of ceroUc acid. This, multiplied by 6*117, 
furnishes the myticuie^ the sum of both being the percentage of uax in the mixture. 

The real cerotic acid, subtracted from A, and the remainder divided by 1*618 gives 
the percentage of added acids. 

The real myricine, subtracted from B, and the remamder divided by 2*891, gives the 
percentage of fat. 

We thus obtain the percentage composition of the mixture, apart from any para:ffin it 
may contain. It is then, of course, easy to calculate the percentages obtained upon the 
total article, including paiafiiu. 

The following analyses of mixtures will show that the above formulee, based solely upon 
theoretical consideratioiis, hold good in actual working. Allowance has of course to be 
made for the fluctuations in the composition of pure wax itself, for the fact that fatty acids 
are not likely to be mixtures oi exactly equivalent parts of stearic acid and palmitic acid, 
nor fats of stearin and palmiiine, as assumed in the fomulaD. 

The mixtures which I analysed were, in compobition, both qualitatively and quanti¬ 
tatively unknown to me. Only after the analyses and calculations were completed were the 
figures compared with the percentages actually used in the preparation of the test samples, 
give the results without selection:— 

4*2218 grm. of a mixture used 8*91 c.c. ale. KHO (10 c.c. = 8*16 c.c. N.S.) = 1*286 
c.c. N.8., corresponding to *6067 grm., or 12*00 per cent, cerofio acid. 

50 c.c. added for total saponification — 16*80 c.c. N.S. Titrated back vnth 7*40 c.c. 
lienee, 7*164 c.c. N.S. used for saponification =: 4*8429 grm., or 114*72 per cent, myricine. 


Cerotic acid 

CiLOULATEX) Composition. 
. 11*80 

j- Wax 80*42 

Myricine . . 

. 69*12 . 

Fatty acid 

. *46 ] 

[ Fat 19*68 

Fat 

. 19*07 1 

Wax 

Actual OouposmoN. 

... 79 98 

Lard 

... 

... 20*02 



100*00 
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8*8690 grm. of another mixture used for acidity 2*00 c.c. ale, KUO (10 c.c. - 8*1<U 
c.c. N.S.) *688 c.e. N,S., corresponding to *2696 grm., or 6*72 per cent, cerotic acid. 

Total taken, 60 c.c. = 15*82 c.c. N.S. Titrated back with 6*13 c.c. N.S. Hence, 
used for saponification, 9*767 c.c. — 6*6957 grm., or 170*92 per cent, of myricine. 

From these results the following composition is calculated:— 


Cerotic acid 

... 

6-18 1 

[ Wax 48 98 

Myricine ... 

... 

... 87-80 1 

Fatty acid... 

... 

•35 ' 

[ Pat 66-08 

Fat 

. 65*68 

Actual Composition. 

Wax 


... 

... 41-80 

Lard 

• mm 

... 

... 58-70 


100*00 

4*8019 grm. used 9*65 ale. KHO == 3*022 c.c. N.S., corresponding to 1*2890 grm.. 
or 28*80 per cent, cerotic acid. 

Total ale. KHO taken, 50 c.c. = 15*82 c.c. N.S. Titrated back with 7*91 c.c, N.S 
Hence, for saponification, 4*858 c.c. N.S. = 8*2840 gim., or 76*84 per cent, myricine. 


Cerotic acid 

OALCULiTBTi COMPOSITIO.N. 

... 12*59 1 

1 WaxW)-60 

Myricine ... 

77-01 1 

Fatty acid., 

. 10-67 1 

1 Patty acid JO-67 

Fat 

. none ^ 

Wax 

Actual Compomtion. 

... 89-66 

Palmitic acid 

*** ••• 

... 10-84 


100 00 

8*8126 grm. of a mixture took 85*52 c.c, ale. KHO = 11*288 c.c. N.S. for neutrali 
sation. Hence 4*6076 grm, or 189*09 per cent, cerotic acid. 

60 c.c. ale, EHO taken = 18 984 c.c. Titrated back with 7*27 c.c. N.S. Therefor< 
used for saponification *476 c.c. N.S. = *8218 grm. or 9*71 per cent, myricine. 


Cerotic acid 
Myricine ... 
Fatty acid 
Fat 


Oalottlated Composition. 

^j-21 1 


Actual Gompouztion. 

. 9*27 per cent. 

Fatty acid . 90-78 


100 00 

8*5662 grm. took 12*70 c.c. ale. EIHO = 4*018 o.o. N.S., corresponding to 1*647^ 
grm. or 46*19 per cent, cerotic acid. 
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lolal taken 60 c.c. ale. KllO -=. 18 984 c.c. N.S. Titrated back with 9*66 c.<*. N.S. 
Hence used for saponiheation 6*826 c.c. N.S. =3*6004 grm. or 100*96 per cent, myricine. 


Cerotic acid 

CaLOUZiATBD CoilPOStTION. 

. 7*01 j 

■ Wax 49*92 

Myricine ... 

. 42*91 t 

Fatty acid... 

. 26 81 


Fat 

. 24*28 


Wax 

ActUAX# COftlPOBlTlON. 

••• ••• 

... 49*68 

Fatty acid... 

••• 

... 25*42 

Fat 

••• 

... 24*90 



100*00 


All the above mixtures were free from paraffin. In the following mixtures paraffin was 
on saponification soon to be present. 

8*7660 grm. used for acidity 12 59 c.c. ale. KHO = 8*988 c.c. N.S. = 1*6380 grm. 
or 48*86 per cent, corotic acid. 

Total alkali taken 50 c.c. -= 15*82 c.c. N.S. Titrated back with 9*60 c.c. N.S. 
Hence 2*237 c.c. N.S. used for saponification, corresponding to 1*6122 grm. or 4015 per 
cent, myricono. 

5*1186 grm. furnished 1*3988 grm. of paraffin. Hence paraffin 27*83 per cent, 

The mixture free from paraffin would consoquontly have shown—Cerotic acid 59*66 
per cent., myricine 55*25 por cent. 

From these figures the percentage composition of the mixture calculates as follows:— 


Cerotic acid 

. 6-90 ' 

Wax 49*11 

Myricine ... 

. 42*21 

Fatty acid... 

. 28*55 


Fat 

. none 


Paraffin 

. 27*88 

Aotvaii OoMrouniOH. 


Wax 

... 

... 49*67 

Fatty acid... 

... 

... 23 80 

Fat 

... ... ... 

... nil. 

Paraffin 

... 

... 26*68 

100*00 


8*4219 grm. yielded *5806 grm., or 16*96 per cent, cerotic acid, and *7828 grm., or 
21*41 per cent, myricine. The mixture contained paraffin, the presence of which was 
evident both during saponification, and pioved by the low sum of the percentages of cerotic 
acid plus myricine. I did not estimate by direct experiment the percentage of paraffin; 
but, seeing that the proportion of acidity to myrioino was in excess of that obtaiaed in ‘ 
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natural wax, I concluded that the mixture consisted of wax, fatty acid, and paraffin. To 
21’41 per cent, myricine correspond 8*50 per cent, cerotic acid. Hence— 

Wax . *91 per cent. 

Fatty acid . B*86 

Psiraffin... ... ... ... 66*28 

100*00 


Wax. 

Fatty acid ... 
Paraffin 


AOTUAIi OOMPOfilTtON. 

... 26*01 

/»? of 1 78*99 paraffin candle. 
... 64*oS ) 

100*00 


4*2889 grm. of a mixture gave *6719 grm., or 15*85 per cent, cerotic acid, and 2*8896 
grm., or 55*19 per cent, mpicine. This calculated like the previous sample gives 


Cerotic acid 
Myricine 
Fatty acids 
Paraffin... 


9*02 i 

55*19 ) ^®** 

4*48 
81*81 


10000 


Wax ... 
Fatty acid 
Paraffin... 


AOTUAIj OOXPOSITIOK. 

... 66*67 

4*18 ^ 

29*20 J 


It must be remarked, in reference to the two last analyses, that it is not legitimate 
generally to take the percentage of paraffin by difference, for in the simultaneous presence 
of both fat and fatty acids the saponifiable matter could not simply be taken to be myricine. 

1 hope, then, to be justified in believing that I have established, by crucial and 
careful experiments, that, both the line of argument adopted, and the formulas developed by 
me, are substantially correct, my researches furnishing a rapid and most simple method for 
the analysis of yellow wax, the results obtained giving at once information as to the netturr 
of the additions and their quantities. 

Physical indications and especially estimations of specific gravity should not, however, 
be disregarded. They may both corroborate the analytical results and lead to the detection 
of substances liable to be overlooked. 

Thus, while paraffin and fat are lighter than wax, fatty acids are somewhat, and resin 
is much, heavier; an abnormally low specific gravity would cause us at once to look after 
the former, and unusually high gravity after the latter. In the case of resin such an indica¬ 
tion is especially valuable, as without a hint its presence would be liable to be overlooked 
and its quantity to be stated in terms of fatty acid. 
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The following specific gravities relate to samples previoBsly referred to in this paper:— 


Wax. 


Sample 1 

-9666 





2 

-9666 

Japan wax, 1 ... 

• « • 

... *9998 


8 

•9668 

9 , 2 ... 


... -9968 


5 

-9656 

Spermaceti, 1 ... 

« «• 

... -9162 


7 

•9671 

Oarnauba wax ... 


... 1-0011 

i> 

8 

•9678 

Eesin. 


... 1-0865 

a 

12 

•9666 

Paraffin. 


... -9171 


16 

•9676 

Fatty acids 

• t* 

... 1-002 

»l 

26 

•9672 



l» 

26 

•9687 




ii 

27 

•9656 




19 

29 

•9628 





The following are instances of undoubtedly adulterated samples of wax :— 

Sample of **comb-foundation”: 3*7680 grm. gave *8186grm. or 8'85 per cent, of cerotic 
acid, and 1*8885 grm. or 85*67 per cent, of myricine. 

Contains much paraffin. Assuming the absence of fat the composition of the sample 
calculates as follows :— 

Cerotic acid ... 6-83 ) 41-60 per cent, wax. 

Myricine ... 85*67 ) 

Fatty acid ... 1*66 

ParaflSn. 56*84 

100*00 

Another specimen of foundation'': 4*2764 grm. gave *7929 grm. or 18*54 per cent, 
cerotic acid, and 8*1878 gm. or 78*86 per cent, myricine. 

Contains paraffin. Composition calculated as above. 

Ceretio acid ... 11-99 > 86-86 per cent, wax 

Myncxne ... 78*86 ) 

Patty acid ... 4*81 

Paraffin. 10*34 

100*00 

It is noteworthy, that, generally, when paraffin is admixed with wax, the acidity will 
be found increased, as in the two previous samples: that is to say, adulteration with 
paraffin is almost invariably accompanied by admixture with fatty acids. I have no 
doubt that the explanation is found in the fact, that pure paraffin but lately occurs in 
retail commerce, all paraffin candles containing a variable proportion of free fatty acid, 
added to diminish the transparency of the pure hydrocarbon. When I exammed some of 
the test mixtures referred to, 1 was at first somewhat puzzled by finding added fatty acid, 
whilst I was informed that none had been admixed. It was soon found, however, that the 
paraffin candle employed in the preparation of the mixtures contained no less than 12*4 
per cent, of fatty acid. 

A light yellow sample of wax, “ warranted genuine ’* by the vendor, gave 10*47 per 
cent, cerotic acid and 69*80 per cent, myricine. From this it follows that the sample eon 
sisted of 

Wax . 79*77 

Paraffin . 20*28 

100*00 
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In tliis case the proportion of cerotio acid to myrioine is practically normal. 

Another sample, obtained by purchase, gave cerotio acid IR-lf), myrioine 118-1)7 per 
cent. It was free from paraffin. 

Caujulatbd OOMrOSITION. 

Wax . ... 70-G0 per cent. 

Fatty acid ... ... ... 5’‘12 

Fat . 5il-88 

100*10 

In conclusion, I would piovisioually warn analysts not to adopt the jigiires constituting 
the basis of this paper in judging of the composition of hleachpd wax. It is (luito poMsiblo 
—indeed, I have every reason to believe that the changes duo to some oi tbe bloachiug 
processes alter tbe composition of the wax more deeply than is generally supposed. 
(Tnfortnnately, it is still much more difficult to procure absolixtely genuine samples ol white 
wax than ot the crude yellow product. I hope voiy soon to lecur to this subject. 

I have much pleasure in acknowledging the valuable help given mu dining the progress 
of this laborious and extended investigation, by my friend, Mr. Ih Halfoul, IhSe., and iny 
pupils, Messrs. C. A. Smith and G. Borrett; also to a number of friends, who have most 
kindly supplied me with most of the pure samples of wax roterred to in this paper. 

The President, in thanking Mr. Hebner for his paper, said that many of the eombs 
received from America were eutireh artiiiciai. 

Dr. Muter said that paraffin was piactically the only wax adulterant UbciL Art 
to specific gi avity his experience was that a wax containing paiallin had a low specific 
gravity, and when fatty acids had been added, as well as paiuitiu, the fatty acids did not 
much afitict the gi’avity. He had sometimos come woiidorfiilly near in mixturoh of wax and 
paraffin with the gravity alone. 

Dr. DupiC said ho congratulated the Society on beginning the now year with such an 
interesting pajier. There wero two points ho wished to refer to. I'ho spocifu^ gravity wsh 
taken as solid. What precautions did l^Ir. Hehnor tike to see that ho always got a'solld 
lump, and that his alcohol wiih an hour s boiling did notallect the htandard ? KoeUstoder, 
when he first introduced bis method, boiled two qnantiiii's of ahmhol, one with which he 
saponified and the other blank, and he came to the conclnsion that th<» boiling did afibet the 
alcohol. 

Mr. Kingzett said he felt how wide a field there was for research on the snbjoci. In 
his own investigation into cocoa butter, he had found two most interesting compounds—one 
with the highest molecular value known. He should like to have the opportunity of 
investigating some of those as to which Mr. Hehner had given them such valuable infoima- 
tion. What was the result of saponifying bees’ wax with aqueous potash? 

Mr. Hehner, in reply to the last question, said wax had to be boiled a long time 
before any result was obtained. If wax were boiled for ten minutes only, the icrtin is 
said to be dissolved out, and the wax was not attacked. As to Dr. Mutor’s remarks, ho 
(Mr. Hehner) would take the specific gravity as a kind of indication, but he would not rely 
on that as to the composition of a sample. Supposing a normal gravity werre otdained, the 
sample might yet be a considerably adulterated one; or, supposing Ibo gravity was too low 
it did not follow that paraffin had been added. He entirely dissented from the statement 
that paraffin was the only adulterant, hut it was no doubt used moie than anything else. 
It might be added to wax without it showing physically, the structure and colour of the 
mixture differed but little from those of pure wax, while if a little fat were added it made 
the substance greasy. In fact, he had found one sample adnlteiated with fat. Refeirin" 
to Dr. Dupre’s remaiks, he had only made one blank experiment of boiling alcohol for an 
hour with alcoholic potash. He had simply taken ordinary methylated spiiit to which a 
considerable quantity of alkali had been added. He distilled it over so that it was absolutely 
free from acids. He made all bis alcoholic potash in that way. He never ustd ordinary 
spirit because it coloured too yellow with potash. As to taking the gravities, if iho 
substance were filled in a sufficiently sized tube, the cavity was not wide enough' to suck 
in any air. If large quantities like those he took were worked on, the influonco of bubbles 
wM.redueed to « minimum. 
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MARCH, 1883. 

SOCIETY OF PUBLIC ANALYSTS. 

A Gbnebal MfiBTiNa of this Society was held at Burlington II<nise on Wednesday, the 
14th February, the President, Mr. Wigner, in the chair. 

Dr. Duprd having opened the ballot papers, reported that Mr. J. G. Ross, Assistant to 
Dr. Drinkwater, of Edinburgh, was duly elected an Associate of the Society. 

The following gentlemen were proposed for election as Membi^rs, and will be balloted 
for at the next meeting, viz.: Dr. C. R. Alder Wright, F.R.S., Mr. Arthur Duncan, Mr. 
Herbert Crook, and Mr. W. J. Williams. 

The following papeis were read and discusbod :— 

** On an Extensive Series of Milk Analyaob made during the jear 1882,** by Dr. P. 
Vieth, F.C.S. 

“ On District Standards in Water Analysis,** by Dr. A. Duprd, F.R.8., and Otto 
Hohner, F.C.S. 

“ On the Analysis of Sulpho-Carbonates,** by O. Hehner, F.C.S., and H. S 
Carpenter, F.C.S. 

The next Meeting of the Society will be hold at Builingtou House on Wednesday, the 
14th March, at 8 o*clock. 

ON AN EXTENSIVE SERIES OF MILK ANALYSES MADE DURING 

THE YEAR 1882. 

By Dr. P. Vihtii, F.C.S. 

Head before the iSocietij of Public Analysts on the lith Fib)nary^ 1883. 

The communications I am going to bring before you relate to a great number of milk 
analyses, executed during the last year in connection with the controlling system carried 
on by the Aylesbury Dairy Company. This system is a very extensive one, and does not 
begin only after the milk has been received on the company*s premises, bnt at the very 
source of the milk—on the farms. 

It would be going too far to dwell upon all the details at any length, and, therefore, 
1 will sketch only the most essential points. After the milk has arrived on the company*s 
premises the contents of each churn are thoroughly mixed and tested with theimometer and 
lactometer, temperature and specific gravity being recorded. In case a divergence to any 
considerable extent from the figuies usually found should be noticed, the milk is not sent 
out, at least, not before its genuineness is proved. At least one sample of milk from each 
farmer is analysed daily or every other day, care being taken to get aliernately samples of 
morning and evening milk. Before the milk leaves the jard other samples are drawn from 
the delivery churns, tested with the lactometer and kept until after all the men have 
returned from their rounds, so that these samples may be compared with samples taken 
in the streets by the company's own inspectors from the men in charge of the rounds, and 
for the purpose to control the latter. 
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The samples thus taken by ihe inspectors are analysed, and these samples in 
connection with those taken ot the milk on its arrival foi m the greatest part of all the 
samples analysed. The total number of all the analyses made daring the yoar 18R2 is 
12,480. Of this number 12,349 are milk samples. Among the latter there aio 9,100 
samples taken on arrival of the milk in the dairy and before it vas sent out, and 2,948 
samples taken by the company’s own inspectors in the streets daring delivery of the milk 
to the customers. 

As some of the rounds go rather far and the delivery of the milk occupies several 
hours, some alteration in the distiibution of the tat might be expected, and in some cases 
could he pioved. But there was never a difference of any importance in the average 
composition of the two kinds of milk samples, except in a case I brought before you at the 
last November meeting. 

Begarding the analytical method applied, 1 refer to the paper I read before this Society 
in the month of March last year, and repeat only, that the total solids are ascertained by 
evaporating 5 c.c. of milk in a shallow platinum dish, wf^icli is kept on a steam-bath for 
three hours and in an air-bath at a temperature of tiom 96® to lOO® C for the same length 
of time, whilst the iat is determined by m^ans of Marchand’s lactohut} rometer, an 
instrument which gives, when properly worked, veiy good and reliable results in a shoit 
time. Alter having used the said instrument veiy extensively for more than two years, 
I think it exceedingly suitable for the milk control. Chemists, who have made and 
pubiishod expeiimcnts with the lactobut} romotor differ in their opinions as regards working 
tho instrument in one point, viz., whether it is bettor to prevent tho precipitation of the 
casein by adding a few drops ot a potassium hydrate solution, or whether it is to be 
preferred not to do so, peihaps even to precipitate the casein by aildiug somo acetic acid* 
My experience on the point is thib, that during the time the cows are housed tho fat rises 
better if some potassium hydi*ate be used, whilst daring tho warmer pait of tbe yoar bettor 
results are obtained, and in a shorter time, without the addition of potash. I have xeasou 
to believe that this different behaviour of the milk has something to do with the swollen state in 
which the casein is believed to be present in milk. By pzactical expeiiences it appeals that 
the degree of the swollen state of the casein is influenced to a certain extent by the 
conditions under which the cows are kept and how they are fed. 

I shall give you now the monthly averages for the composition of samples taken of the 
milk when received :— 

TABLE I. 


1882. 

Specific Gravity 

Total Solids. 

Fat. 

Solids not iat. 

Janueixy 

.. 10317 

12-89 

3-36 

9 53 

February 

.. 1 0320 

12-76 

3-26 

9-50 

March .. 

.. 10330 

12-73 

3-16 

9-57 

April. 

.. 1 0320 

12-96 

3 10 

9-56 

May . 

.. 1 0321 

12 95 

3-10 

9-55 

June.. 

.. 10317 

1296 

8 55 

9 41 

July . 

.. 1 0316 

12 99 

3-57 

9 42 

August. 

.. 10315 

13 04 

3 00 

9 41 

September 

.. 1-0319 

1312 

3 60 

9-52 

October. 

.. 10321 

13 36 

3 75 

9-61 

November 

.. 10321 

13-10 

3 82 

9-58 

December 

.. 1-0319 

1314 

3-75 

9-39 

Teady Average 

1-0819 

.. X8-0B 

8*53 

.. 0*51 
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By this table it appears that the m^lk contained the lowest amount of total solids and 
of fat in the month of March, the highest in the month of November. The extreme 
figures for total solids are 12*7H and 13*40, for fat 3*16 and 3*82 per cent. The solids 
not fdt fluctuate in very narrow limits only, the lowest figure being 9*89 and the highest 
9 61 per cent. The specific gravity is also very constant. The yearly average of the 
total solids is 0*23 per cent, higher than that of the year 1881. 

Interesting as the figures in Table I., showing the average composition of the milk 
from all the contraotor«i, mav bo, they do not allow us to diaw any conclusion regarding the 
composition of the milk supplied bv the individual farmers, and in this respect the 
following Tables [I. and TIT. may prove to be of greater importance. They show for each 
month the average composition of the milk delivered from those farmers being first and 
last on the list. 




TABLE 

U. 

1 


TABLE 

III. 



Specific 

Total 

Fat. 

Solids 

Specific- 

Total 

Fat. 

Solids 


Gravity. 

Solids. 

not Fat. 

Gravity. 

Solids. 

not Fat 

January .. 

.. 1-0330 

. IMl .. 

4-00 

. 10-11 

1-0314 

.. 12-14 

.. 2-95 

.. 9*19 

Februoiy 

.. 10330 

. 14-50 .. 

4-07 

. 10-13 

1-0311 

.. 12-06 

.. 2-98 

.. 9-07 

March .. 

.. 1 0328 

. 14-02 

4-07 

. 10-65 

1*0310 

.. 12-03 

.. 2-91 

912 

April 

.. 1-0320 

. 15*19 .. 

4-78 

. 10-11 

1-0315 

.. 12-38 

.. 3-16 

.. 9 22 

May 

.. 1*0325 

. 14*80 .. 

4-50 

. 10-27 

1-0522 

.. 1*2-40 

.. 3-08 

..9 38 

June 

.. 1-0327 

. 11-33 .. 

4-33 

. 10 00 

3-0311 

.. 12-46 

.. 3-41 

.. 9-05 

July 

.. 10310 

. 13-47 .. 

3*80 

. 9-07 

1*0310 

.. 12-68 

.. 3-34 

.. 9*24 

August .. 

.. 1-0322 

. 13 30 .. 

3-00 

, 0*07 

1-0312 

.. 12-02 

.. 3-39 

.. 9-23 

September 

.. 1-0320 

, 13-00 , 

3 87 

. U-73 

1-0315 

.. 12-70 

.. 3-44 

.. 9*32 

October .. 

.. 1-0322 

. 18-80 .. 

8-07 

. 0 80 

1-0321 

.. 12*90 

.. 3-41 

.. 9*46 

November 

.. 1-0320 

. 14 14 

4-10 

. 9-08 

1-0311 

.. 12 70 

.. 3-51 

.. 9-19 

December 

1*0311 

. 14-13 .. 

1-38 

. 0-75 

1-0320 

.. 12*20 

.. 3-32 

.. 8-97 


The total solids fell in proportionately very few cases only below 12 per cent.; fat was 
found to amount very seldom less than 3 per cent.; the solids not fat kept generally above 
9, but in some instances came down to 8*8 per cent. 

I must insist upon my opinion that an amount of solids not fat below 9 per cent, does 
not always mean that the milk has been watered, provided total solids and fat to be exactly 
ascertained. 

Tn my laboratory, the specific gravity is determined of about 250 milk samples daily— 
of course, by means of the lactometer. In far tho must ca&os the specific gravity is found 
to be between 1*030 and 1*033, sometimes it rose to 1*034, but scarcely fell below 1*030, 
and, in fact, we look with suspicion at a milk with a lower specific gravity. 

Summing up tho experiences collected by another year’s work in a very special direc¬ 
tion, 1 come to about the same conclusions, which 1, for the first time, put before you one 
year ago. 1 think tho standard figures for fat and solids not fat ought to be altered, the 
former being raised so much as 0*25 por cent., the Liltor being reduced to the same extent, 
so that the limits for genuine milk would stand as follows :—solids, 11*50; fat, 2*75; 
and solids not fat, 8*75 per cent. I am fully awaio of tho disadvantages induced by the 
alteration of a sUndard after it has been oucc fixed, but these disidvantages will have to 
be faced as soon as the advantages arc found to be greater. 1 do not doubt that the 
Society's standard was right, and is right, if the milk analysis is executed according to the 
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method fixed by the Society. But since some analysts do not dry the solids on the water- 
bath on’y, but additionally in the air-bath, and extract the fat—^not by boiling the solids 
with from three to six succesbiv^ quantities of ether, but by exhausting them in Soxhlefc’s 
apparatus—the conditions are somewhat changed. You will remember that Mr. Hehner, 
in his paper, read before our Society in the month of March, last year, pointed out, that 
extracting the milk solids in Soxhlot’s apparatus fields about 0 2 per cent, more fat than 
boiling out with ether. I have reason to belie\o that the difference will be still larger, if 
not Soxblet’s apparatus only, but Soxhlet’s method is applied, which conbhts in diying up 
the milk with plaster of Paris and exhausting the dry powder. 

Dr. Dapr6 said the paper did not show that the standard of solids not fat required to 
be lowered below 9 as there was only one case which was below that figure. He supposed 
each figure referred to the milk from a number of cows, and asked if Dr. Yieth could add 
to the tables the maximum and minimum for single cows. He himself never got into 
difficulty with the standard of 9 where there was a number of cows. 

Mr. Piesse said he thought they ought to feel very gratified that the averages in the 
tables bore out the standards of the Society, and no doubt they were extremely valuable, 
but he did not see how they were to apply them in the teeth of the results obtained, and 
acted upon by the Somerset House Chemists, who apparently derived those results from 
analyses made upon milk drawn from a single cow. 

Mr. Hehner said be dil not think that in fixing standards they had anything to do with 
the Somerset House Chemibts, who should be left; oub of the question altogether in a 
scientific discussion. All lliey had to do was to anivo at the truth. IIo found that 
Dr. Yielh’s results bore out the formula which ho proposed some time ago, and ho gave 
one or two illustrations to show this. 

Mr, Piesse said ho had made a groat number of milk analyses since Mr. nohnor'a 
paper was published and generally found them agree. 

The President said he diflered from Dr. Vioth in respect of tho necessity for altering 
the standards, and espo dally looking at Tabbs II. and HE., because if Table II., acknowledged 
to be milk picked from the best dairies, was correct, the standard adopted by the Society 
was on the average about 16 p^r cent, too low, while if the worst dairies were taken, 
Table III., the standaid was about 3^ to 4 per cent, too low; thus one fanner might water 
to 8} per cent, and the other to 15 per cent, without transgressing the limit of the Society. 
As they all knew a deficiency of *2 or *3 per cent, in solids not fat would not bo noticed 
further than to say that the milk was poor, and he thought tlio lowering of tho standard for 
that would be a wrong thing to do. As to Somerbot House he personally had nothing to 
say, and quite agreed with Mr. Hehner that that question should be left out of a scientific 
discussion. Ho thought Dr. Yieth’s figuios strongly proved that tho Society erred on tho 
safe side when the standard of solids nut fat was fixed. As to the fat, Dr. Yieth would 
wish to see that standard slightly raised, and no doubt the figures bore the reasoning out 
considerably. With a large company, distiibution meant a regular organised system when 
the churns were not out probably more than three or four hours and the cream did not 
separate, but in the case of men who only did one or two enurns a day and these were 
perhaps out for six or eight hours, then he thought the separation of tho cream might take 
place, but he hardly saw his way at the moment to suggest an increase in the fat standard. 
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Dr. Dapr4 asked if any Pablio Analyst took 2*6 for fat and ever got convictions. 

The President and Mr. Hehner both replied that they had done so. 

Mr. Dyer said that one thing ought to be kept more*in mind than it was, and that was 
that when the solids not fat in natural milk was low, the fat was unusually high, not in 
proportion but in a much greater proportion. Some timo ago he brought before the Society 
a large number of milk analjses undoubtedly gennino and taken all through the summer 
season, and iu thojso the solids not Lt rarely reached 9, and sometimes was as low as 8*5, 
but they wore rich in cream, the percentage running up to 4*6 and 6*0. 

Dr. Vieth, in reply to Dr. Dupio, said he could not give the maximum and minimum 
solids not fat of single cow’s milk, but only of the mixed milk of several cows. With regard 
to rich and poor milk, it was certainly to bo taken into consideration that the rich milks in 
Table IE. came from fams where Jersey cows only, or a great number of them, were kept; 
while the milks in Table III. came from farms whore other cows were kept. Wfith regard to 
the solids, as he had said in his paper, It depended very much whether they were boiled 
with ether or exhausted in Soxhlet’s apparatus. Where the fat was properly extracted he 
was sure that in many cases the solids not fat would be below 9 per cent. 

ON THE ANALYSIS OP SULPHO^OARBONATES. 

By Otto IlEnNER and H. S. Carpenter, F.C.S. 

Read before the Society of Public Analysts on Uth February^ 1883. 

Solutions of carbon bisulphide in potassium sulphide—so-called sulplio-carbonate, K^CSg— 
occur at present in commerce, and are valued in proportion to tho percentage of carbon 
bisulphide contained in them. Several chemists have lately published their experience in 
regard to the analysis of those solutions, but the processes they adopted appear to us defective 
on the score of either accuracy or convenience. Tho priuciplo of all the methods is identical; 
solution of some metallic salt is added, and the precipitated metallic sulpho-carbonate is 
decomposed by heating into metallic sulphide and carbon disulphide. Thus, Gruyot Dennecy 
(J. Pharm. [6] 6, 336, abstract in Chem, Soc. Journ,, Feb. 1883) adds the sulpho-carbonate 
drop by drop to a hot solution of 100 grms. of zinc chloride, contained in a 2 litre flask, 
distils and measures the carbon disulphide. E, L. de Bouquet {Mon, Scient,f 1882, 994, 
abstract in Berl. Ber. 1882, 2983) decomposes with copper sulphate, distils, passing the 
vapour through alcoholic potash, olive oil and bromine water, estimating ultimately the 
sulphur as BaSO^. 

We find that the process may bo very much simplified as Mows :—To three to fire 
grms. of tho solution, strong cold load acetate (or other metallic solution) is added, until the 
liquor in which the precipitate is suspended is colourless, the whole being contained in 
a small tubulated retort, capable of holding about C to 8 ounces. The retort is connected 
with two nitrogen bulb tubes, filled with hirt uy alcoholic potash solution, and kept cool by 
immersion in water. The contents of the retort are heated to boiling and kept so for about 
five minutes. The whole of the carbon bisulphide is absorbed by the alcoholic potash, the 
second bulb tube rarely containing more than traces. The clear contents of the tubes are 
then washed into a beaker, rendered slightly acid with acetic acid, and the xanthate which 
has resulted from the combination of the bisulphide with the alcohol, is titrated with copper 
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flalphate solntion, containing per litre 12*47 grms. of crystallised sulphate, 1 c.c. 
corresponding to *0076 grms. CS^ (Macagno’s solntion). The yellow copper xanthate 
readily conglomerates on agitation, Jeaving the liquor practically clear. When, on addition 
of the copper solution, a fuither precipitate can no longer be observed, a drop of the liijuor 
is tiken out with a glass rod, placed on a double piece of filter paper, and the spot on the 
lower paper is touched with a little ferro-cjanide solution. On the appearance of the 
faintest pink tint, the amount of copper solution used is read off. The total volume of 
liquor is then measured, and for every 100 c.c., 1 c.c. of standard solution is subtracted, 
that amount being necessary to produce, when diluted with 100 c.c. of distilled water, a 
pink tint with ferro-cyanide on filter paper. The number of c c. multiplied with *0076 
gives the amount of carbon bisulphide obtained. The whole process takes barely 10 minutes. 

The following figures will show that the method is sufficiently accurate for practical 
purposes:— 

1 0435 grms. of CS^ (weighed in a thin glass bulb) were dissolved in alcoholic potash 
Copper solution used, 137*2 c.c., minus 2*5 = 134*7 c.c. corresponding to 1*0237 grms. or 
98 1 per cent. CS,. 

*9660 grms. CS^ used 131*3 c.c.—2*5=126*8 c.c. = *9789 grms. or 101*8 per cent. CS*, 

•7141 grms. used 94 1 c.c.—2 c.c. = 92*1 corresponding to *6999 grms. or 98*0 per cent. 

•7990 grms. took 108 c.c. — 2*5 = 105 5 c.c., equal to *8018 grms. or 100 8 percent. 

Average 99*4 per cent. G3a. 

We also made a number of expeiiments to convert a weighed quantity of into 
snlpho-carbonati by treatment with pntussiiim sulphide, but were not able to dihsolvo Iho 
whole of the quantity taken. Sulphur separated, and obstinately retained some of Iho 
carbon disulphuio. 

83 78 grms. of a comm('rei.il sample of sulplio-cirbonalo wore diluted to 500 c.c. 

50 c.c., heated as desciibod, y elded an amount of xanthate which u.sod 55*5 c.c. copper 
solution = *4218 grms. or 12*49 per cent 

50 c.c,, ditto, used 67*0 c.c. = *4332 grms., or 12*82 per cent. 

The following results show the importance of adding the metallic solution cold to that 
of the xanthate ;— 

60 c c. of the above fluid were heated nearly to boiling, and after cooling, mixed with 
lead a*etate. Copper solution used 54 5 c.c. = *4142 gims. or 12*26 per cent. CS^. 

60 c.c. boiled for 6 minutes previous to the addition of the lead. Copper solation 
used, 42 5 c.c. = *3230 grms., or 9*66 per cent. CS,. 

60 c.c. boiled for 8 minutes. Copper solution used, 33*0 c.c. = *2508 grms., or 
7*42 per cent. CS,. 

60 c.c. boiled for 20 minutes, used 16*8 c.c. copper solution = *1277 grms. or 8*78 
per cent. CS*. 

The sulpho-carbonate, by boiling, is well known to be converted into carbonate, 
K,CS 3 + 3H,0 = K.CO 3 + SS« 8 * 

We add a few analyses of commercial samples:— 


Sp. Gr. 

Sp. Gr. 

Sp. Gr. 

I*dl3 

1*422 

1-4!'9 

eSa 11*78 by weight. 

10*63 

10-84 

KaO 24*68 per cent. 

24*89 

24-71 

Na,0 *61 

1*29 

•74 
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TESTING OF JALAP. 

BY ir. IIA.GEB. 

Two sorts of true jalap aro distinguished in commerce, viz., the light and the heavy. 
Since there is no extemal criterion to distinguish them, tho pharmacist must have recourse 
to other means of distinguishing them, •which should, however, be such as will not injure 
the tubers. The process recognized by tho Pharmacoposia, namely, the assay of the resin, 
is, in the first place, too circumstantial, and, secondly, it can only extend to one tuber at a 
time. Yet it is important to examine aW tubers contained in a lot, with a view of detecting 
fraudulent admixtures. Among the latter may be expected partially exhausted tubers, that 
is, tubers into which fine incisions had been made, after which they were laid into absolute 
alcohol for eight or ten days. This treatment removes most of the resin, leaving scarcely 
three per cent., and, after drying, the tubers present the same appearance as before ex¬ 
traction. 

In order to determine tho specific gravity of jalap, I took five tubers of similar appearance 
and throw them into water, when all but one sank under. Eesin and sugar, which are 
present in the tubers, render them heavier than water. The spec. grav. of the resin is 1'15 
to 1*16, and that of sugar 1‘6 to 1'6. The tubers which sunk in water were found to have 
a spec. grav. of 1*150 to 1*180, Ilonco the minimum specific gravity may be put at 1*140, 
and the pharmacist should reject any jalap having a lower gravity. 

The determination is best made b}' means of a solution of common salt having the spec, 
grav. 1*140 to 1*142 ; and tho requirement Is that at least ninety tubers out of every hundred 
should sink iu this li<]uid. 

To prepare such a solution, two hundred grams of dry commercial table salt are dissolved 
in 1,055 cubic ccntimeLcrs (or grams) of water. About fifty tubers are then immersed in 
this liquid, while being stirred, at a temperature of 15® to 17® C. Should some of the 
tubers be retained on the surface by numerous adhering air-bubbles, it is only necessary to 
rub them with tho finger, when they will readily becomo wot. After examination, the tubers 
are put into a sieve, washed ofi* with water, and dried with a linen cloth. 

Although it is stated above that 1*140 to 1142 may be set down as the lowest permissible 
specific gravity, it will probably be found, on further examination, that the limit may be 
raised to 1*150.—Abstr. from Phartn, Centralh,, 27. 

EXAMINATION OF BEEBS FBOM BEERHOUSES AND BREWERS. 

By J. Oaetbe Bell. 

Read before the x^ociety of PiLblir Anahfsis, on 16th December^ 1882. 

I HAVE lately been making an investigation upon the beers sold in Salford by beerhouse 
keepers and also by brewers, and I may state that in no case have I found any serious 
adulteration, the only matter which I consider foreign is the large amount of common salt 
found in some of the beers; this was not as a rule put in by the beerseller, but by the brewer 
himself. 

I have followed out the same plan here that 1 am accustomed to do in my milk 
examinations; if the beer from the beershop was suspicious, a sample was procured from 
the brewer, and in nearly all oases it was found identical with that which had been bought 
from the beershop. 
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In the examination of the beers for nozions materials 1 have used the following process 
Mndly given to me by Dr, Dupre. 

Two pints of the beer were evaporated to a thin syrup, to this was added one pint of 
pure rectified spirit, the spirit was added very gradually, stirring at the same time; when 
the whole of the spirit has been added, lot the syrup mixture stand for about fifteen minutes, 
pour off the spirit and distil; the residue from the spirit is dissolved in water rendered 
alkaline with soda hydrate, and several times shaken up with ether. The ether solution 
contains the bitter principle of the hops, any alkaloids that might be present, resinous 
matter and fat. The alkaline solution is now acidified with acetic acid, and again shaken 
up with ether, the ether evaporated, the residue taken up with water and added to about a 
pint of water, into this water some small fish, such as minnows, are placed: if they livo and 
are healthy, one may be certain that no dangerous alkaloids are present; if they should turn 
over upon their backs and die, it is evident that something is present which is foreign to 
good beer. 

The following beers were bought for sixpenny beers. It will be seen that there is groat 
variation in the quality, but in no case is there a beer with less original gravity than 1040, 
From this it would not be difficult to make a standard for beer. 


The following samples wore bought from beershops :— 


ill 


Pioot 

Spnit 

11*6 

Spoexfio Oiftvity 
of XUsKlno m ide 
tu 100 C.C. 

.. 1018 .. 

ISvtiaoi 
pet cent. 

1*60 

1010 

.. 

11-6 

.. 1019 .. 

1-75 

1010 


12-6 

.. 1016 .. 

5*52 

1007 


11-5 

.. 1017 ,. 

3*7 

1007 

.. 

12*6 

.. 1016 .. 

5*54 

1008 

.« 

11-6 

.. 1015 .. 

4*75 

1008 

,, 

9-9 

., 1018 .. 

H) 

1007 

,, 

11*5 

., 1015 .. 

1*52 


,, 

10-4 

.. 1018 .. 

5*89 

1027 


11-5 

.. 1018 .. 

5-76 

1010 


11*5 

.. 1019-5 

4-86 

1010 

., 

9-8 

.. 1019*5 .. 

4*76 

1008 


11-5 

.. 1016 .. 

3*81 

1010*6 


10*9 

.. 1021 .. 

4*89 

1012-6 

., 

10*9 

.. 1022 .. 

6*16 

1011-5 

,, 

8*8 

.. 1019 .. 

4*61 

1006 

.. 

11-5 

., 1017 .. 

3 96 

1009 


11*6 

.. 1018 .. 

4*39 

1012 


11*6 

.. 1019 .. 

4*96 

1010 

.. 

11*5 

.. 1020 .. 

5 26 


•. 

1]*6 

.. 1018*5 .. 

4 79 

1015*6 


115 

.. 1015 .. 

3 66 



14*2 

.. 1017 .. 

2*82 

1012 

.. 

10*2 

.. 1019 .. 

438 


.. 

10*2 

.. 1018 .. 

4*53 


, , 

13*7 

.. 1019*6 .. 

4 90 

1023 

,, 

71 

.. 1021*5 .. 

4*97 

1013 

,, 

11*5 

.. 1023 .. 

5*88 

1014 

,, 

10 9 

.. 1022 .. 

6*62 

HmiHI 

,, 

115 

.. 1019*5 .. 

5*20 

BTiiifBl 

,. 

9*3 

.. 1014*5 .. 

3 52 

1012*6 

,. 

10*9 

.. 1020 .. 

5*47 

1019 

.. 

8*8 

.. 1026 .. 

6*46 


Aslt 
a cent. 

•25 

Salt,(^atns 
m g^on. 

. 2t*5 

Aootio And 
X)u coui. 

.. *30 


Oiigiiwl 

(havdy. 

1058*6 

•25 

. 51*1 


•30 


4059-5 

•37 

71-!l 


•29 


1060*5 

•30 

B7-1 


•37 


1057*8 

•20 

. 18*1 


•26 


10(>()» 

•20 

. 25*7 


•13 


1051*8 

-12 

6-9 


•1.3 


TOCM) 

•42 

. 15*5 


•27 


1055*3 

•25 

. 17*6 


•14 


1053 

•34 

. 31*5 


*48 



-.32 

. 14*6 


•42 



•16 

. 14*7 


•36 


1054 

*26 

. 14*7 


•36 



•36 

. 16*1 


•44 


1 RS 

•37 

. 14*0 


•16 



■36 

. 72*1 


*19 


1 R S 

•42 

. 67*9 


•12 


' R® 

•35 

. 36*4 


*48 


1 R J 

•27 

. 13*3 


•42 


1 R8 

•36 

. 21*7 


•13 


1059*5 

•39 

. 78*1: 


•u 


lOBK 

•38 

. 75 0 


•12 


1051*5 

•28 

. 53*2 


•12 


1066-3 

•37 

. 81*9 


•16 



•31 

. 51*1 


•14 


■B! jlil 

•33 

. 65*1 


•12 


1068-5 

•28 

9*8 


•14 



•45 

. 116*5 


•14 



•22 

7*5 


•12 


1061*1 

•45 

. 86*8 


•12 


n iMS 

•24 

. 12 6 


•14 


ft iTliyfl 

•13 

, 42*7 


•12 


ft ifiyftl 

•33 

. 11*2 


•21 


ft 
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Oomparison of samples of beer obtained from brewers and dealers respectively:_ 


Brewer 


Spooilio 

Gravity. 

tOI3 


Proof 

Sphit. 

10-1 

SponQo Giavity 
of lirsiduo mado 
up to 100 O.O. 

.. 1021 .. 

Eviraot 
por oont. 

5-20 . 

Aflh 

per cent. 
•23 

Salt, fTrains 
in gallon. 

. 50-7 


Acetic Acid 
por oont. 

•24 .. 

Original 

Gravity. 

1055*8 

Dealer 


1010 


10 2 


1019 .. 

4-85 . 

•22 

. 55-3 


•18 


1063-4 

Brower 


1011 


11-5 


1017 .. 

5-CO . 

-21 

. 48-3 


•24 


1057*2 

Dealer 


1008 


10-4 


lOlG .. 

1-85 . 

•32 

. 13-4 


•29 


1062-3 

Brewer 


1015 


10-1 


1023 .. 

6-91 . 

•26 

. 37-8 


•20 


1057-5 

Dealer 


1012 


10-7 


1018 .. 

5-08 . 

•33 

. 39-2 


•20 


1066-7 

Brewer 


1021-5 


7-5 


1027 .. 

7-20 . 

-30 

. 62-3 


•18 


1063-7 

Dealer 


1011 


13-7 


lOlG .. 

4-18 . 

•33 

. 129-5 


•27 


1064*1 

Brower 


1015-5 


10-1 


1021 .. 

0-10 . 

•20 

. 43-4 


•27 


1058-9 

Dealer 


1008 


10 2 


1018 .. 

4-50 . 

•31 

. 09*3 


•25 


1052-8 

Brewer 


lOOi) 


10-1 


1018 .. 

I-IG . 

•26 

. 14-8 


•18 


1062-4 

Dealer 


1010 


11-3 


1018 .. 

1-91 . 

•31 

. 42-6 


•27 


1068-4 

Brewer 


1010 


10-1 


1018 .. 

4-50 • 

•20 

7-0 


•12 


1052-4 

Dealer 


1000 


10-2 


1010 .. 

1-31 . 

•21 

. 20*3 


•26 


1060-9 

Brewer 


1010 


10*1 


1018 .. 

4-16 . 

•16 

. 15-1 


•18 


1052*4 

Dealer 


1011 


0-3 


1018 .. 

4-72 . 

•27 

. 23*8 


•20 


1049-5 

Brower 


1010 


120 


1021 .. 

6-36 . 

•30 

. 100*1 


•24 


1067-7 

Dealer 


1010 


13-1 


1017 .. 

l-BO . 

•10 

. 103-6 


•37 


1063*7 

Brewer 


1013 


11-5 


1022 .. 

1-19 . 

•32 

. 30-8 


•42 


1063-3 

Dealer 


1007 


lt-2 


1018 .. 

5-96 . 

•20 

. 20-0 


•17 


1067-6 

Brower 


1015-5 


0-H 


1023-5 .. 

5-81 . 

•23 

. 46'2 


•12 


1058*3 

Dealer 


1015 


0-3 


1021-5 .. 

2-97 . 

•31 

. 11-9 


•14 


1052*5 

Brower 


1008-5 


11-5 


1018 .. 

3-92 . 

•38 

. ()9‘3 


•31 


1058*6 

Dealer 


1000 


11-5 


1018*5 .. 

1-50 . 

•38 

. 80-5 


•18 


1040*1 

Brower 


1011-5 


10-0 


1010 .. 

5-10 , 

•32 

. 20-2 


•30 


1054*9 

Dealer 


100<) 


11*5 


1018-5 .. 

4-50 . 

•38 

. 80-5 


•48 


1060-1 

Brower 


1011-5 


10-0 


10X0 .. 

5*10 . 

•32 

. 20-2 


•30 


1054*9 

Dealer 


1011-5 


9*3 


1019 .. 

4-85 . 

•33 

. 37-1 


•10 


1064-4 


It appears from the above tabular statoment that beor is generally sold by the dealers 
in nearly the same state as they receive it from the brewers. The discrepancies in the analyses 
of brewers and dealers samples may bo accounted for by the sample being obtained from 
the brewer many days after the dealer’s sample was obtained. 

ON THE WOBK DONE BY THE PARIS MUNICIPAL LABORATORY. 

By W. Douglas Hogg, M.D., op Parts. 

Bead before the Society of Public Analysts on the l^th December, 1882. 

Some very important steps have lately been taken in France towards the suppression of 
adulteration. Laboratories have been opened and inspectors appointed by several municipal 
authorities, who, according to the French laws, have power to punish offences committed 
against tho statutes concerning the adulteration of food. 

The municipal council of the town of Paris, on the 27th October, 1880, ordered the 
establishment of a laboratory at the Prefecture of Police, which was consequently opened to 
the public on the 1st March, 1881. The example has this year been followed by 
Lyons, Marseilles, Bordeaux, Rouen, Ronbaix, Nantes, Lille, Montpellier, Melun, &c. 

The officials employed consist of a director, inspectors, and chemists holding scientific 
titles, and subjected to an examination on entering or being appointed, several occupying 
the grade of Pharmacien. We shall see by the following the list of the officers and 
employ^. 
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The haspector’s duty is to take samples from those houses trading in provisions, 
and in the maikets of the town, and they aro assimilated for those functions with 
the Comn^maires de Police. Their mode of operation is very simple. They present 
themselves in pairs at the place pointed out to them by a dissatisfied purchaser of a sample 
lately bought there, which on analysis at the laboratory had been found to be adulterated. 
They ask the tradesman to allow them to examine tho products exposed for sale, and make a 
preliminary examination, cither with a microscopo or with tho reagents enclosed in two small 
boxes which they carry with them. In case the products appear adulterated, tho inspoctors 
take two samples, sealed, numbered, and certified, both by them and the tradesman: one 
of these samples is analysed at the laboratory and tho other is put asido in case of dispute. 
They draw up a proces verbal of seizure. 

The daily employment of the inspoctors is sent each day to tho chief of the laboratory 
in the form of a report. This report contains the smallest details upon tho healthiness 
of the establishment visited, the seizures made, and the destruction of unsound products. 

It will be seen that the public are most important auxiliaries to the laboratory, as they 
report also upon articles they believe adulterated. 

From the 1st March, 1881, the date of the opening of the municipal laboratory to the 
publio, the latter have beon invitod, by means of notification, to cause to be analysed the 
drinks, provisions, and all articles of food used by them and of interest to hoalth. At that 
time there was only one office at the Prefecture of Police. The samples were, and arc still 
received by a comptroller, who inserts in a book kept for the purpose the nature of tho sample, 
the date it was bought, tho number of the depot, tho name and address of the depositor, and, 
lastly, the name, profession, and address, of the seller; then the comptroller extracts from 
a register a receipt which he remits to tho depositor, indicating tho date when tho result of 
the analysis may be known. 

The analyses are divided into two catogorios—one called (jualitative (gratis) and the 
other quantitative (which are paid for). The first gives simply a report on the product 
deposited, without stating its composition, and confined to, or explained in, the following 
wordsGood, passable, bad (not injurious), bad (injurious). 

The quantitative analyses, the fees fer which vary, according to the nature of the 
samples, from 6 to 80 francs, give the exact composition of the product. Besides the 
receipt in this case, the comptroller detaches a note to pay into the municipal treasury. 

It was very soon found that one office was insufficient, and to avoid a loss of time 
to the public, M. le Prefet de Police authorized the Commmaires de Police of the district to 
accept samples for qualitative analyses only. The samples sent to the bureau of police aro 
placed in a chest ad hoc, and brought each day to the laboratory by the prison van, together 
with the samples taken by the chemical inspectors during their visits to the tradesmen. 

Every product which enters the laboratory, whatever may be its nature, is analysed 
quantitatively, and it is upon the figures obtained that the chief of the laboratory bases his 
opinion. 

Each analysis is registered in a book for the purpose, which remains at the laboratory 
and forms port of an important collection. 

Besides the samples received from the public and from the inspectors, the laboratory 
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has to treat daily a f?reat number of samples from the Prefecture of the Police, the 
octroi of Paris, the hospitals, the prisons, &c., &c. 

Work of tub Laboratory. —The routine of the laboratory is confined to the analyses, 
chemical and physical, of the articles whicb arc sent. It does not value, but simply gives 
an appreciation, which is transmitted to the Ptefet de Police, The reports are, further, 
handed down to the public prosecutor, who institutes proceedings against the offenders. 

The attention of the laboratory has, from the beginning, been called to the determination 
of the normal composition of articles of food. With this object, most careful analyses have 
been made of numerous samples of wine, vinegar, beer, cider, spirits, syrups, water, milk, 
butter, oil, Hour, broad, &c. The results obtained on wine and milk are noted farther. 

Photographic apparatus has been provided, afibrding the analysts the advantage of 
putting beforo the eyes of the jury and judges a palpable proof of the detected adulteration 
—for instance, in popper, flour, and confections—or showing them the presence of 
triehini, cysticerci, 

The following table illustrates the number and quality of samples examined monthly 
during the year 1881 :— 

Pebcentaob or Adulteration. 


Month. 

Number of Samples. 

MiUc. 


Wine. 

Total, 

calculated out sam¬ 

March 

604 


61-40 


62*80 

ples ol all dasBes. 
64 60 

April 

583 


66-40 


74*10 

49-80 

May 

672 


79-00 


79-60 

68-40 

June 

760 


66-60 


69-80 

61-60 

July 

721 


68-20 


60-70 

55-40 

August 

619 


69-70 


66-80 

62-80 

September 

600 


30-90 


60-20 

61-40 

October 

693 

... 

81-00 


42-20 

88-40 

November 

634 

... 

17-60 


60 80 

89-70 

December 

727 

... 

46-00 


46-20 

87-90 


6617 


60-67 


59-17 

60-48 


These 6517 samples can be also classified as follows:— 

dood ... ... *.* .** *** 1565 

Passable ... ••• 1528 

Bad (not injurious) . 2608 

Bad (injurious). 562 

6258 

The 259 remaining samples were still under examination at the end of 1881. 
Examinations of Wine. —The average of 2000 samples of wine have been foxmd to 
contain— 

Alcohol . 12® 

Extract, dried at 212® . 20 grammes. 

The allowed percentage for wines commercially sold has been lowered to— 

Alcohol .. . 10® 

Dry extract. 20 grammes. 
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Wine has been found to be commonly adulterated by addition of water to the extent 


of 20, 80, and even 50 per cent. 


Examination of Milk ,—The same process was followed concerniog milk. After 
analysing 900 samples of divers origin, the normal composition was found to be— 

Density. 

1033 

Cremometer . 

10° 

Water . 

87 grammes per cent. 

Residue at 95° 0. 

1*^ if ft 

The residue is composed of— 


Ash ... ... ••• •• 

0*60 gr. per cent. 

Butter . 

. d'OO ,, „ 

Lactine . 

. 5-27 „ „ 

Casein and albumin. 

8*60 „ 

To be considered adulterated, milk must 

contain over 10 per cent, of water. This 

allowance may be regarded as very liberal, considering the great importance of milk as a 
food for infents. A small quantity of bicarbonate of soda is also tolerated, especially in the 

summer season. 


The budget of the laboratory amounts to i!5,200, thus divided:— 

r. 

1 Director of the Laboratory... 

. 240 

1 Sub-director . 

. 180 

1 Analyst (1st class). 

. IK) 

^ ditto (2nd class) . 

. 21C 

16 Inspectors (1st class) 

. 1,080 

16 ditto (2nd class). 

. 1,104 

3 Employes and Porters 

. 200 

General Expenses 

. 192 


Total ... £3,908 


The rest of the sum is applied to the purchase of instruments, books, &c. 

The figures shown in the table should not be considered as strictly representing the 
state of things in France. It must be said that, up to very lately, the Paris laboratory 
was in reality the only one existing in the whole country. Consequently, the observations 
we had occasion to make at the last International Medical Congress, in order to explain the 
enormous percentage observed during the first five months, stand true for the whole year. 
We remarked that it would be unfair to say that over fifty articles of food out of a hundred 
are adulterated in France : for this reason, that the samples on which those percentages 
had been taken had, before being forwarded from all parts of the country to the laboratory, 
excited some suspicion as to their purity, and had been picked, so to say, from among 
many genuine articles. It is very difficult, upon these grounds, to form a correct opmion. 
The truth can only be got at by the examination of articles purchased indiscriminately 
wherever they are on sale. When this year’s report is published, it will, in a certain measure, 
prove the correctness of our suggestions. 

Last year’s report ha,s just been issued, forming a most valuable work, due to the pen 
of M. Charles Girard, Director of the Paris Laboratory, and a Member of this Society, 
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I can only give a rapid sketch of this interesting compilation, taking among the 
numorons articles examined some of the most important adulterations. 

It will be remarked that drugs are not comprised among the substances analysed. In 
France, pharmacieiis are in&pecbed by members of the School of Pharmacy, who alone have 
tho right of entering in their officinc. 

Concerning milk, the report reads as follows:— 

** The principal adulterations consist in the addition of water, and in the subtraction 
of cream : this fraud, though inoiTensivo for adults, must be considered as a most serious 
one when milk is employed for feeding young children. From the 1st of March, 1881, to 
the end of tho year, 1,008 samples have been analysed—888 were brought in by the 
inspectors and 170 by the public. The percentage of adulteration in the first case was 
15*4G per cent., and in tlie second case l(r79 per cent.’' 

Divers substances have been detected in the milk—^viz.; oatmeal, white of egg, dextrine, 
sugar, and even brain matter, oils, and fats. The majority of the samples adulterated were 
made up with extracts of milk and water, or ordinary milk deprived of its cream, to which 
water had been added in the proportion of 10 to 40 per cent. 

The adulteration of wine is more complicated: mixed with water it loses its colour, 
and, consoquently, some colouring substance must be added; likewise alcohols of inferior 
quality. M. Charles Girard values tho loss annually sustained by the Treasury at more 
than jei 40,000. 

Wines manufactured with dried raisins, artificial others, cream of tartar, tannin, 
glycerine, &c«, have often como under the Parisian analysts’ notice. Also wine containing 
oxide of load, alum, salt, salicylic acid: sometimes arsenic in liquids coloured with fuchsine. 

Tho number of samples examined were 8,8G1, which can bo classified as follows:— 


Unhealthy wines (acid, bitter, 

musty) 

... G’51 per 

100. 

Mixture of dilToront wines ... 

... ... ... 

0-o5 

99 

Oontaixxing loss than ono or two grammes of plaster 

... 24*45 

99 

„ more „ 

99 99 

... 75*55 

9 » 

Mixed with water. 

... 

... 41*12 

>9 

Sugar and dried raisins ... 

... 

3*30 

99 

Artificially coloured 

... 

... 15*65 

99 

Salicylated. 

... ... 

4*78 

99 

Salted . 

... ... ••• 

0*18 

99 

Containing alum . 

. 

0*029 

99 


Tho substances most frequently employed in adulterating beer are : picric acid, gall, 
aloes, colocynth, cooculus indicus, oubeb mixed already for use, with nux vomica and 
carbonate of soda, strychnine, box loaves, juniper, &c. 

Sixteen samples of spirits, out of 8G, were found adulterated—7 with foreign alcohols, 
4 coloured artificially with burnt sugar, 5 with artificial essences. Of the 33 samples of 
liqumrs, 9 were coloured—5 containing fuchsine, IG glucose. Sulphuric acid, copper, and 
dextrine were detected in vinegar; foreign fats and oils, and powdered date kernels, in 
chocolate; foreign vegetable substances, French chalk, residues of feeula manufactory, 
and powdered olive kernels, in pepper; colouring substances derived from lead, copper and 
arsenic, in syrups and jams; &c., &c. 
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Bntter only gave 11 pure samples out of 62 examined, meal 13 out of 31, broad 0 out 
of 18. Preserved vegetables were often found to contain copper—11 times out of 85. 

I regret not to be able to mention many other interesting points recorded by the 
eminent director; but I fear 1 have already trespassed on the space kindly granted mo in 
these columns. Before ending, I will add that the endeavours of the laboratory have 
brought on a notable decrease in the number of adulterated articles sold in Paris and France 
generally. In a certain measure, the hopes expressed of late years, when the establishment 
of laboratories was being advocated, have been realized ; and 1 am happy to have been able 
to contribute, in the limited measure of my means, to Uie founding of an institution which 
will produce, in time, most serviceable results. 

NOTE ON BEINSCH^S TEST. 

By J, Macallan, F.I.C., Guem. Demonstrator Boyal Coll. Suro^eons, Dublin. 

Read before the Society of Public Analysts on the 14ith Febniary^ 1888. 

In testing for arsenic by Beinsch's method there is a serious source of error which seems to 
have been overlooked; at least, 1 can hud no reference to it in any of the standard 
works on the subject. 1 allude to the deposition of free sulphur, together with cupric 
sulphide, on the copper, and its sublimation when heated. In examining decomposing 
organic substances sulphux* is frequently deposited owing to the decomposition of free 
sulphuretted hydrogen, so much so, sometimes, as to take hro and burn with a blue ilamo 
when a lighted taper is applied to the copper. When heated in a tube, the snl])hnr forms 
a sublimate having a general appearance and behaviour similar to that ofarseniotis oxide, in 
small quantity being white and resubliming unaltered. It is montionod in some works 
that sulphur cautiously sublimed condenses in rhombic octahedrons, but [ have not found 
it deposit in that form. Under the microscope it is seen to consist of globules. When, 
however, these are so small as to render their outlines indistinct, they rosomblo closely the 
crystals of arsenious oxide in transparency, lustre, and aggregation. When doubt exists, 
the safest course might be to procure as much of the sublimate as possible, boil down a 
second time with dilute acid and copper, and examine any sublimate obtained, microscopic¬ 
ally and with the usual confirmatory tests. 

PEPPEB DUST. 

We take the following from our trade contemporaries, ** The Orocer ” and “ Grocers' 
Gazette: ”— 

At the weekly spice sales in Mincing Lane, lately, a well-known firm of brokers 
proceeded to the sale of 608 bags (30 tons) black pepper-dust-which had been 
postponed from a previous day on account of an objection raised in the room as 
to the impurity of the pepper-—when Mr. Daniel Harvest rose and reminded the soiling- 
broker that at the previous sale he (the broker) had made two statements : one expressing 
his belief that the pepper was merchantable, and the other that a sample should be sent 
to bomerset House for analysis. As to the first, it was answered by the analyst’s report 
at the head of the catalogue ; and with respect to the second statement, he would read 
a letter from the Princi pal of the Laboratory, Somerset House. Mr. Harvest accordingly 

* Whole grams of pepper, 1-00. Peppei leaves, husks, &c., 61-80. Sand and clay, 44-20. 
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road tho letter, which fitatod that the hrohors had not sent samples to that department, but 
that tho samples submittod by the speaker showed the article contained nearly 50 per cent, 
of mineral matter, that is, stone-^, lime, and dirt; that the vegetable matter, namely, 
pepper leaves, husks, &e., '•* smells mouldy and unsound.” Tho letter further stated the 
article was not fit for food, and should be brought under the notice of the officer of health. 
Mr, Harvest remarked that this letter fully vindicated the course he had adopted at the 
previous sale, but as ho did not wish to occupy tho time of tho room ” with a long speech 
he would bring tho matter to a practical conclusion by i)roposing the following resolution:— 
“ That, inasmuch as tho fiOS’hags poppor dust contain 44 per cent, of sand and clay, and 
would, therefore, subject retail dealers in tho siituo to penalties under tho Adulteration of 
Food Act, tho buyers present protest against tho proposed sale.” 

The broker replied at some length, denying the allegations of Mr. Harvest as to the 
statements made by him on a former occasion, but tbe donial was met by general expressions 
of dissent. He remarked that he was at a loss to explain why Mr. Harvest should be so 
persistent in his opposition to the sale of an article which he did not buy, and the 
merchants for whom he acted at one time ftdt disposed to commence legal proceedings 
against him for his action in the matter. He would put the resolution to the meeting, but 
he might say at once that, whatever might bo the result, he should sell the pepper dust. 
Only three hands were held up against the motion, when he immediately sold the 608 bags. 
The entire pile, divided into lots of twenty bags, was bought by a firm of brokers, who paid 
2d. per lb. for the firbt lot and 3 Jd. fitr the remainder. Such a price, in the opinion of 
the Orocer, carries with it a bulHcIont condemnation of the article, when it is remembered 
that the very lowest quotation for the worst quality of peppoi offering in the maiket lately 
has been no less than 4jd.; and the most that can be said in favour of tbe sellers is that 
the popper in question had not boon tampered with by manufacturers here, but was sold in 
exactly the same state as it was imported, so that no attempts wore made to conceal its 
objeotionablo and deleterious qualities from the notice of intending purchasers. Messrs, 
W. Si D. Harvest wiite: ** Possibly the pepper dust may go to feed fowls, but should it 
reach tho hands of unscrupulous dealers we fear the public interests will sufier.” 


SULPHATE OP ALUMINA FROM BAUXITE WITHOUT TRACES OF IRON. 

0. Falbero in conjunction with Semper, claims to have practically solved the problem of 
preparing sulphate of alumina free from iron in bauxite ores by the u&e of lead peroxide 
which is prepared by first triturating a mixture of 2 parts lead monoxide and 1 part sodium 
chloride, until the mass assumes the white tint of lead oxychloride; the product is then 
boiled with bleaching powder until lead peroxide is formed, which is washed and preserved 
in the damp state. This paste is added to a neutral or slightly alkaline solution of bauxite 
in solphurio acid; for every part of iron contained in the solution 20 parts of the dioxide 
are required. It is necessary to work with concentrated solutions and to avoid a rise of 
temperature; the iron must also be as a ferric salt. In order to recover the peroxide 
employed, the solid matter is separated by a filter-press, suspended in water, and then 
dilute sulphuric or nitric acid added, which leaves the peroxide undissolved, so that it can 
be employed a nnmber of times without losing any of its properties .—BuL 8oc, Chint. 
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ADULTERATED AND SPOILED TEAS. 

The House Committee of Waj^s and Means for tho United States reported favourably, 
January 23, a bill prohibiting the importation of teas adulterated. 

This prohibits the importation of teas adulterated with spurious leaf or with exhausted 
leaves, or containing chemicals or other deleterious substances making them unUt for use. 
All tea imported is to be examined, and if it is found to come within the prohibitions of tho 
act, the importer or consignee must give bond to export it wiihin six months. In case of 
failure to do this, the collector must cause the tea to be destroyed. Tho term exhausted 
is defined to includo any tea which has been deprived of its proper strength by steeping, 
infusion, &o. This provision is intended to exclude teas that have been once used and then 
manipulated to be sold again. 

This decision of the committee was materiallv influoncod by a statement made by Mr. 
J. R. Davies, who has been for many years in tho tea trade. Mr. Davies exhibited samples 
of worthless and adulterated teas which had been put upon the New York market, ** teas 
which had sold elsewhere from 4 to 8^- cents a pound. The enactment of a law in England 
prohibiting the importation of all adulterated teas, including all tea whose chemical properties 
are injorions to health, has had the effect to divert an immense quantity of those teas to 
the American market. In 1881 over 44,000 packages were forbidden entry into England 
and were exported, part of them coming to this country. Such importations should be 
stopped at the custom house or destroyed, as is done in England .—Hdentific Amorkan, 


ADULTERATION OASES AT SOUTIIWAliK. 

The following cases were heard at the Southwark Police Court htely .— 

Tho vendor of a butter (3) vras prosecuted by tho InfcX)ector ol thn St. Saviour’s District Bonnl of 
Woiks. 

The certifloate was as followsLight orange yellow. Clean. Uneven in polarization, as scon 


under microsoope, no crystals. 

Water. 10*11 

Salt . 1-65 

Matter insoluble in ether . 1-C7 

Fat . 8G-57 


100*00 

Melting point, S3°. Actual density, 0*9104. 

Insoluble fatty acids I ^ 

J 90*46 

This butter is not of the nature and quality demanded. It has about 20 per cent, of added fat. 

The butter was referred to Somerset House, and came on for hearing before Mr. Slade on the 
afternoon of the 14th instant. Dr. Bernays appeared and abked pcrniissiou to make a statement aftox 
the Somerset House report had been road. 

In the report, the examination of tho butter gave tho i allowing results 


“ Water. 8 . 2 i 

Salt . 144 

Curd. 141 

Fat. 88*91 


100*00 

“ From the results of a full analysis ol the fat we are of opinion that the butter is genuine.” 

Dr. Beinays protested that such a certific.xte was insumc-ient to esUblisli the genuiuenoss of the 
butter, and that no magistrate could form a judgment fiom such loose expressions. Had the lefereoa 
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givon the analyBifl, %vo might Imvo })ad a standard for gennine buttor. The magistrate had probably 
road the report of Dr. Sedgwick Saunders, the Public Analyst for the City of London, in which he 
rightly complaiuod th'^t the spociilly appointed referees and censors in the government department at 
Somerset House had not seen fit to publish standards of purity. 

The magistrate quite agreed with the reasonable request that the censors should publish standards, * 
and suggested that Dr. Bom tys should address himself to the Homo Secretary. 

The solicitor for defendant desired to say nothing more than that doctors differed. He would not 
ask for his cxpi»nH<m. 

The summons was dismissed with costs for £l Is. for the Somerset House analysis. 

On the same day, and after adjudication of the above case, a disputed milk case was brought 
forward for hearing. 

The Inspector for St. Saviour’s, Southwark, had produced the following oertidcate 

(1) Milk. Specific gravity, H 30. Cream, 6 per cent. 

Total solids. 10-72 10-78 

Water . 89*28 89*22 

Pat . 3-10 318 

Solids not fat_ 7*62 7*60 

100 00 100*00 

Ash . 0*69 

Salt. 0*10 

This milk is not of the nature and quality demanded. It has at least 10 per cent, of added water. 

The case, referred to Somerset House, brought the following certificate 


Solids. 


Pat.. 


VSTater. 



100-00 

Ash . 



“ This milk has not less than 10 per cent of added water.” 

Dr. Bern lys was perniitiod to point out that in the case of milk, the ground was much safer, as the 
opinions of the referees wore fairly understood, although not agreed to. 

The magistrate fined the defendant £i Is., including costs. 


LAW EEPOETS. 

Bxitterine :— 

At Southwai-k Police Court lately, Mr. Jeremiah Pender, cheesemonger, carrying on busintss at 
18, Long Lane, Bermondsey, was summoned by Mr. Edwards, the sanitary inspector in the employ of 
St. George’s Vestry, for selling as pure butter a mixture called buttcrine. John Kiblett, a labourer in 
the employ of the Vestry, said that on the 5th Dec. he was instiuotod by Mr. Edwards to purchase a 
half-pound of 14d. buttor at defendant’s shop. He entered the shop and asked for that, and was served 
by an assistant from a slab. He paid 7d., and handed the package to Mr. Edwards, who then entered 
the shop. In answer to tlio dofoudant, ho said there was no ticket over Iho material from which he was 
served on which was insciibed “ buttcrine.” Ho asked for butter. John Edwards, the inspector, said 
as soon as the butter had been served lie took it fioni the last witness and told the defendant’s assistant 
he had bought it for analysis, and divided it in three portions. He left one in the shop, and took one 
to Dr. Muter for analysis, and he now produced his certificate, setting forth that it consisted of animal 
fat manufactured to resemble butter, and not injurious to health. The defendant, in answer to the 
charge, said that the material from which the man was served had a ticket over it maiked lutteiine," 
and that was asked for. He had butter at 14d., but it was not liked so well by his customers as the 
“ butterinc.” It was not his practice to deceive the public. Mr. Slade told him it was quite clear from 
the evidence of Niblett that he asked for 14d. butter, and if -defendant did not keep that he should have 
told the man it was ** butierine.” He fined him 5s. and 12s. 6d. costs. 
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Important Decision on Appcai “ As to Dilution of Fipirits ” ;— 

Gage i\ Elsoy.—Thi*? case raisoJ a question under the Adulteration Acts—whether it is an offence 
to sell spirits as “ diluted,” and of no particular alcoholic strength; which, in fact, is mix(‘<l with water 
to a greater extent than allowed on the sale of an article as spirits. The question had arisen under 
these circumstances, as Htate<l in the case:—^William Gage, the appellant, is a puhlieiiii, al Rraiiitrce, in 
Essex; the respondent, Thom is Elsey, is the supeiintondent of police for the Braintree district. On 
the 11 th of August, 1882, the respondont wont to the appellant’s houso, and asked for some “gin.” 
The appellant said “ "Wh it sort.” The r 0 Si)ondent reijUod “ The same as you sell to the public -what 
is that in thit cask?” pointing to a cask. The appellant said “ Gin, but you see our notice.” This 
notice was a largo notice hanging up in the bar to the effect that all spirits were sold as " diluted,” and 
no alcoholic strength giiarantood. The respondent icplied that he saw it, and wanted tlirec* pints of gin 
from that cisk. Tt was snppliel to him, and he had it analysed, ft was found to be diluted to the 
extent of 40i dog. below proof, which is deg. helow the minimum stnsigtli of gin, allowed hy the 
Adulteration of Food Act, 1870, to ho sold as pure gin. Tlic respondent sunnnoiKMl the appellant before 
the justices, and he was convicted and lined £2 and costs. Tin’s was an appeal from that doedsion. 
Mr. 0. Fi. Jones argued for tlie ap])cllant, and Mr. Grubbe for the respondent. Mr. Juslicc Muuisty 
said there was no fraud in the case, and no evidence of fraud; if Ihoi’c had been it would liavt‘ boon 
different. A mixture might be sold if not to the prejudice of the customer or fradulently, so as to 
conceal its nature or quality. Under the Act of 1875 it might bo sold with a notice or a label indicating 
what it really was, and hero there was express notice of it; and the provision in this Act of 1870, that 
there must not bo dilation helow a pirticular strength in order to justify a sale as spirits, had no 
application to the present case. The article certainly could not bo sold as spirit, yet it might ho sold as 
“diluted” spirit under the Act of 1875. Mr. Justice Mathew concurred. The conviction accordingly 
was' quashed. 

Cojfee and 60 per cent. Chicory :— 

At Southwaik Police Cc urt, very recently, Xlichard Lands, general shopkeepor, 5*2, Ksninrnlda Itoad, 
Bermondsey, was tummoned by Mr. Tbomas the sanitaiy inspector of Beimondhcy, for selling as pure 
coffee a mixture containing GO per cent, of chiciuy. Mr. llnru'son, vcstiy clerk,prosecuted. Mr. Tbomas 
said that on November 28th ho caused a quaiter of a pound oi ICd. coffee to be luirclnised at d<‘fen(lant*B 
shop, and at iho same time he told Iho doiendant that he was going to have it analysed. Wiluesn 
dhickd it into three poilious, and look one to Dr Muter, who lonvardetl his ceitillcalc (produced) 
showing that it contained CO per cent, of chicoiy. The defendant said that ho had just taken the 
business, and did not know the coffee contained so much chicoiy. Mr. Blade tim'd him 40s. and 
128. Cd. costs. 

Butter and Fat :— 

At Woolwich Police Court, recently, Mrs. Hopperton, a shopkeeper at Plumstcad, was summoned 
by the District Board for selling adulterated butter. James Connell, the inspector, said that he asked 
the defendant for 10 ozs. of 16d. butter and paid her lOd. for it. He divided it in the usual way, and 
sent a sample to Mr. Wigner, public analyst, wdio certified that more than half of it was some kind of 
fat, not butter. Defendant said that she bought tho butter of a wholesale dealer in the Borough, and 
produced his invoice to prove tliat she paid 13id, per lb. for it. It was therein described us butter, 
but ihe same invoice related to butter of a supeiior quality and also to some inferior, described as ** roll ” 
butter, but which she said was generally called “ bosh ” Mr. Bnlguy snid that butter which originated 
in the Borough could not bo expected to come flora the cows, and he was surprised that dealers did not 
know where to get a pure article which they could sell at a profit for Kid. a pound. Plenty of such 
butter could be got fiom the country and from France, without resorting to fat and tilth and iho refuse 
of the Borough Market. The defendant, who had given the name of tlie firm which supplied her, said 
that the analyst ought to take samples at the fountain-head, Mr. Balguy conciurod, and fined her 20s. 
and costs. 

Watered Lard :— 

At the Salford Police Court, lately, Mr. Samuel Hardy, provision dealer, 80, Broughton Eoad, was 
summoned for seUing “watered ” bird. Mi*. Walker piosccuted, and tho dofoudant was represented by 
his wife. On December 5tb, Inspector Thompstone purchased nt the dcfendaul’s shop one pound of 
lard, for which he paid 8d., the price at which pure lard was then being sold. On being analysed, the 
lard was lound to be adulterated with 10 per cent, of wator. Defendant was fined 10s. and costs. 
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Cojfe? Adulteration :— 

At the Stourbridge Police Court, before Colonel Fletcher and Messrs. H. 0. Firmstoiie and J. Turney, 
Mr. Alfied Tandy, grocer and provision dealer, Beli)ioaghton, was summoned for riolating the Sale of 
P ood and Drugs Act by 8(*lUng adulterated coffee. Superintendent Wheeler stated that coffee was 
purchased at the defendant’s shop, which, upon being analysed, was found to contain 40 per cent, of 
chicory. Defendant said the aiticlo was sold as a mixture of chicoiy and coffee, but this was denied by 
the officer. The magistrates imposed a fine <»f 10s. and costs. Supeiintendent Wheeler stated th\t he 
thought it was only right ho should inform the Bench, that although between thirty and forty tradesmen 
had been visited, it had only been found neccssaiy to summon five for adulterated articles Colonel 
Fletcher said the officer’s statement was \ery satisfactory, as it showed that the tradesmen endeavoured 
to act honourably towards their customers. 

*Milk Advlteration,—Ingenious Excuses :— 

Walter Peters, a milkman, of Cavendish Eoad, Tottenham, was summoned in respect of milk 
adulterated with 20 per cent, of wafer, which was sold in the street by a boy to Mr. S. A. Smith, the 
inspector appointed under the Act. It was stated that the boy was employed by a man hi the seivice of 
the defendant. Mr. H. B. Jones, who defended, baid the boy was not in the employ of his client. Ho 
asked the magistrate wHother he thought that carried agent to agent. Mr. Shell thought it did, otherwise 
the Act would be a nullity. The inspector said that it was the thii‘d time the defendant had been fined. 
Mr. Sheil now fined him £10 and 14s. Cd. costs. 

Ezekiel Osboni, a milkman, of Tooting Pavement, was summoned for a similar offence; the milk 
being sold to the inspector, and having 20 per cent, of w’atei in it. Tlic defend int said it was frosty 
weather at the time, and the cows had been feeding on mangel-wurtzcl, which would cause the milk to 
be watery. Mr. Sheil thought tliere would be less water in fiosty weather, and imposed a fine of *208. 
with 14s. Gd. costs. 

James Austin, of Gervais Street, Old Kent Bo<id, was summoned by Inspector Fisher for selling 
milk adulterated with added water to the extent of 3 4 per cent. Upon Mr. Chanoo asking the defendant 
what he had to say to the complaint, ho replied that the offence took place during Chiistmas time, and 
that ho could not get milk enough to supply his cubtomors. Mr. Chance said by that axgument 
oubtoiuers at Christmas time wore to bo supplied with milk and water, but at the sumo time pay milk 
price. Defendant still declared that suffioiunt milk eoubl not bo obtained at ('’hristmas timo. Mr. Chance 
said suoli a defence would not be sufficient lor him, and ordure<l the defendant to pay a fine of £2 and 
12s. 6d. costs. 


ANALYST’S REPORT. 

The annual report of the Bradford borough analyst, Mr. F. M. Itimmington, F.O.S., is as follows;— 
I have the honour to report to you the results of the operations of the Adulteration Acts for the year 
ending December 31st. Eighty-five samples of the following articles of lood have been submitted by 
Inspector Chambers for analysis. These consisted of sixty-six milk, six p pper, six sag >, one table 
sauce, one essence of coffee, one cream, one rum, two butters. Of these nine milk, one rum, and two 
butters only were adulterated. With the exception of the nine adulterated samples the others were 
nearly aU of them excellent milk. The rate of adulteration on the whole list is 14 per cent., and on 
the milk alone 13^ per cent. Those results have been most favourable, in comparison with those 
obtained in other large towns, and the inhabitants of the borough may be congratulated upon having 
a supply of very good milk. In addition to the work done under the Adulteration Act, it has been 
necessary as a consoqucnce of the extension of the boundary of the borough to uxamine the waters from 
various pumps and wells in the villages, from which many of th(» inhabitants procured their supply. 
Ten such samples have been analysed and reported on. 

Buttebine.—A t a meeting of the Somersetshire Chamber of Agriculture held at Bridgwater, the 
subject of adulteration was discussed. Major Harbin, the chairman of the Chamber, said the whole 
question of adulteration was very difficult, and they wanted to have articles called by their proper names. 
A short time ago some farmers of Somerset wi.shed to be satisfied relative to the value of analysis, and 
they bought some butterine and sent it to an analyst, and did not say what it was, but with the request, 
** Analyse this for us.” The analyst sent back that it was a vary good specimen of butter indeed, 
whereas it was batterme. 
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EECENT CHEMICAL PATENTS. 

The following specifications have been recently published, and can be obtained from 
the Great Seal Of^ce, Cursitor Siieet, Chancery Line, London. 


No 

1883 Name of Patentee. Title of Patent. Price 

1B42 W. H. Akester .. .. Incandescent Electric Lamps .6d. 

2554 J. H. Johnson .. .. Vulcanizing India Bubber.4d. 

2560 S. Hallett.Electric Lamps .. .4d. 

2569 T. E. Gatehouse and H. B. 

Eempe.Ditto.6d. 

2595 W. Boggett .. .. Mateiials tor Secondary Latteiios.2d. 

2642 Sir 0. T. Bright .. .. Secondary Batteries.4d. 

2613 W. B. Ayrton and J. 

Parry.Electric Lamps .. . .6d. 

2613 W. E. Ayrton and J. 

Parry.Kegi^steriug amount of Woik given Elect* ically to any part of 

an Eloctiic Ciicuit in a given time.4d. 

2654 B. J. Hatton and A. L. Paul Electric Lamps .6d. 

2658 A. Muirhead .. .. Second iry Batteries. 4d. 

2659 W. B. Brain .. .. Primary and Secondary Batteries.2d. 

2664 G. W. Van Nawrocki .. Manufacture of Sulphide of Sodium .2d. 

2674 E. dePass.ElcotiicLamp .4d. 

2676 A. M. Clark .. .. Preparing Electrodes for Secondary Batteries.4d. 

2683 H. Aitken.Treating Carbonaceous and other Substances to obtain Products 

thercfiom.1/2 

2686 M. A. Wior .. .. Electric Lamps .2d. 

2688 0. G. Gumpel .. .. Voltaic Batteries.2d. 

2706 Mr. J. Stuart and J. 

Elliott.Treatment of Ores.6d. 

2708 P. J. Bolton .. .. Tre itment of Colobtino and Sulphide of Strontium for produo* 

tion of Caustic Stroutia and Oarbouate of Strontia . • .. 4(1. 

2709 P. J. Bolton and J. A. 

Wauklyn .. Treatment of Gases containing Ammonia fur Produotiuu of 

Aitihcial Manures .Id. 

2712 'W. B. Lake •. .. Elccirio Lamps .Gd. 

2722 A. P. Piico .. .. Secondary Batteries.2d. 

2723 0. G. Girmpd .. ., Elcctiic Lamps .6d. 

2730 G. B. Hislop .. .. Troating Waste Lime for Sulphur Compounds.4d. 

2734 J. Mathieson •. .. Governing the Feed of Electric Air Lamps .Gd. 

2752 J. Lane .. .. .. Electric Lamps .. ,. ., .. . ., ,. Qd. 

2755 W. Chadbum .. . Ditto.8d, 

2766 C. G. Gumpel .. .. Voltaic Batteries.Gd. 

2769 H. H. Lake .. .. Electric Lamps .. ..Gd. 

2807 L. Epstein.Secondary Batteries.. 4d. 

2836 W. B. Lake .. .. Manufacture of Nitric or Nitio Compounds for Explosive 

Pm poses.8d. 

2845 A. Pfannkucho .. .. Incandescent Lamps.2d. 

2901 J. T. Sprague .. .. Electric Motoib . ,. 4d. 

3070 E. dePass.Electric Air Lamps.Gd. 

4930 C. S. Snell.Ditto. 6d 


BOOKS, &c., BECEIVED. 

The Chemist and Druggist; The Brewers’ Guardian; The Biitish Medical Journal; The Medical Prcjss; 
The Pharmaceutical Joaind; The Sanitaiy Kecoid ; The Miller; Journal of Applied Science; The 
Provisioiier; The Prlotitiouer; New Eomodies, Pioceodmgs of the American Chemical Society; 
Le Practicien; The Inventois’ Beeord; New York Public Hoxlth; The Scientific American; Society 
of Arts Journal; Sanitary Engineer of New York; The Chemists’ Journal; We<*kly Drug Nows; 
Sugar Cane; Country Bieweis’ Gazette ; The Medical Beeord; The Canada Lancet; Gas and Water 
Engineering; The Grocers’Gazette; Columbia School of Mines Quarterly Magazine London Water 
Supply, by Crookes, Odling and Tidy; Chemical Bevrew; Brewer, Distiller, and Wine Manufacturer 
(Ohurehills). 






























58 


THE ANALYST. 

APEIL, 1883. 


SOCIETY OF PUBLIC ANALYSTS. 

A Gkneeal Meeting of this Society was held at Burlington House, on Wednesday, the 
14tli March, the President, Mr. Wigner, in the chair. 

The minutes of the previous Meeting were read and confirmed. 

The ballot papers having been opened, it was reported that the following gentlemen 
had been duly elected as Members : Dr. 0. R. Alder Wright, F.R.S., Mr. A. W. Duncan, 
Mr. W. J. Williams, and Mr. H. Crook. 

The following were proposed for election, and will be balloted for at the next Meeting : 
Mr. W. Fox, Analytical Chemist, London, and Dr. Davenport Hill, Public Analyst, 
Massachusetts. 

The following papers were then read: 

“ Note on Selenium as an Accidental Adulteration of Commercial Sulphuric Acid,** 
by Dr. Drinkwater. 

** Note on a New Form of Ether Apparatus,*’ by J. West-^Knights, P.C.S. 

“ On District Standards in Water Analysis,” by A. Dupre, F.I.C., and 0. Hehner, F.I.O, 


The next Meeting of the Society will bo held at Burlington House, on Wednesday, 
the 18th April. 


ON DISTRICT STANDARDS IN WATER ANALYSIS. 

By a. Dupee", Ph.D,, F.R.S., F.LG.. and Otto Hehneb, F.LO. 

Bead before the Society of Pubiio Analysts on 14?/i February^ 1883. 

The question of a standard by which to judge the quality of any particular sample of water 
has frequently been discussed, but as yet no generally satisfactory conclusion has been 
arrived at. Several standards have indeed been proposed, but none has been generally 
adopted, and we cannot say that we regret this result. The laying down of any one general 
standard by which to judge the great variety of waters met with in different parts of the 
country and in different geological formations is, in our opinion, at once impossible and 
undesirable. Impossible, because a givon proportion of certain constituents for example 
which, when found in a water of ouo district, Would be sufficient to condemn such water, 
might be admitted as perfectly harmless in a water from another district or source; 
undesiiable, because such a standard in great measure weakens the feeling of personal 
responsibility of the analyst and by giving a spurious belief in the possession of knowledge 
to the ignorant frequently leads to error and the lasting discredit of analysts in general. 
No doubt, no chemist of experience in water analysis would be led into error by such a 
standard, bat then he would not require a general standard at all, but shapes his opinion 
according to the circumstances of every particular case. On the other hand, analysts with 
little or no experience are but too ready to fall back upon standards and judge everything 
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rigidly according to sucli; they will confidently pronounce a water to be pure been use it 
yields less ammonia and albuminoid ammonia than the standard supplied to them permits, 
or will as confidently, and as unreasonably, condemn a water because it yields more of theso 
than their standard allows. 

This difficulty as to standards is certainly by no means confined to water analysis, but 
comes up whenever a standard is laid down for a natural product liable to variation. Broa<l 
will be pronounced adulterated with alum because it contains a little more alumina than 
some one has stated to be the standard proportion ; and milk will be condemned as mixed 
with water, the proportion of water added being calculated even to one-tenth per cent., 
because the solids not fat fall a little below an adopted standard. 

Now, what we wish to impress on our fellow analysts is this—by all means take into 
consideration and, on suitable occasions, make use of such general standards as have been 
laid down by chemists of high ability and large experience; but use these standards 
cautiously and with discrimination, and judge every case on its own merits. Analysts who 
lack either the ability or the experience to stand on their own legs, and slavishly adopt 
standards laid down for them by others, have no business to meddle with water analysis at 
all, and the sooner they leave such work to their more experienced brethren the better it will 
be for themselves and for the credit of water analysis. 

But it may be asked, if general standards are of little or no use, how are we to judge 
of the fitness, or otherwise, of any given sample of water? Our answer is, by its conformity 
to, or divergence from the general character of the W9.ters of tho district from which 
it comes, or the geological formation from which it springs, which from their surroundings 
may fairly be taken as unpolluted. In other words, have district standards instead of a 
general standard. One advantage of such a standard, though not a chemical one, we should 
like to point out. Whenever the question of closing a well by logal action arises, tho court 
before which the case comes has to be convinced of the unfitness of tho water complained 
of. Now nothing so readily shows this as our ability to prove that the water departs, in 
the direction of impurity, from the waters of the district. 

One of us brought this subject before the Society some years ago, but although the 
Society took some action, it was not exactly in the direction indicated. The work then 
started has now been brought to a satisfactory conclusion, and we, therefore, once more 
revert to the original proposition. 

There are, of course, some waters which we are at once justified in pronouncing as 
either fit or unfit, as the case may be, for domestic use. But this is not the case with tho 
great majority of waters, and in order to judge these correctly, other facts, besides the more 
results of analysis, have to be taken into consideration, of which ono of the most important 
is the general character of the unpolluted waters of the district. Few analysts, however, 
have a sufficiently minute knowledge of the character of tho water supply of tho entire 
country to be able to apply their local knowledge in the case of every water sent to them 
for analysis, and it is here that a society such as ours might, in our opinion, fitly step in 
and supply the deficiency. 

We are folly conscious of the objections that may be raised against our proposition, 
but we also believe that, on consideration, such possible objections will by no means 
outweigh the advantages every analyst would derive from it. Chemists of skill and 
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experience will always command the main share of the work that is to be done in their 
own district, and will lose nothing by commnnicating their local knowledge to others 
outside the district. They will undoubtedly thereby confer a benefit on others, but in their 
turn they will benefit by the knowledge of others likewise made common property, and thus 
the balance will be kept even. 

Our proposition then, shortly stated, is this: Let the Society appoint a committee 
which, in the first place, would invite our members to send in all analyses of waters 
collected in their districts, which from personal knowledge they consider as unpolluted, 
together with a few instances of polluted waters, and in the second place arrange and 
publish the results in The Analyst.” 

There can, we take it, be little doubt that, if they will only fairly fit themselves for 
the task, the greater part of the general analytical work of the country will, in process of 
time, fall into the hands of Public Analysts. Much, however, remains to be done before 
such a point is reached, but meanwhile a society like ours could greatly facilitate progress 
towards such an end if only its members would bear in mind that here, as elsewhere, union 
is strength, and would heartily co-operate with each other in the advancement of knowledge. 

As a small contribution to the proposed collection of district standards, and in the hope 
of starting the movement, we give a series of analyses of waters from the Isle of Wight, 
which we hope will show not only the utility of our proposed district standards, but will 
also illustrate the danger of judging a water by any general rule regardless of surrounding 
conditions. 

In the following Table ( 1 .) Nos. 1 to 12 , ranged in the order of their position along the 
chalk downs and clifis from Shanklin to Blackgang (a distance of eight miles), may be taken 
as illustrating the composition of the unpolluted water supply of the district. In Table II., 
Nos. IB —20 , we give a few more or less polluted samples from the same district. The 
whole of these samples, most plainly polluted, as a comparison with Table I. will show, 
would have passed more or less readily the test of any arbitrary standard. 

TABLE I. 

GRAINS PER GALLON. 

1878. July, 1880. April, 1881. 

-.- - ^ - . . --- . . . ^ - - * - ^ 

128466789 10 11 13 



Chlorine . 2*13 2*70 8*04 2*97 2-44 2-19 2*69 2*72 8*05 3.50 6*86 4*18 

Salphnxio Acid . *86 *80 *81 *69 *79 *55 

Nitiio Acid(Na Os) .... *62 *43 *33 *32 *45 *64 -69 *34 0*59 *47 0*45 0*10 

Free Ammonia . *004 none *001 *001 *001 *0 *001 none none none none none 

Albuminoid Ammonia •. *002 *003 *001 *001 *001 0*001 *001 none none 0 0017 0*0022 0*0014 

Total Solids. 20*50 22*82 21*0 22*68 24*67 25*00 24*27 22*69 22*31 28*66 31*92 24*08 

Loss on ignition. 2*80 2*24 1*12 

Hardness, total . 12*9 14*1 14*8 14*9 17*0 17*2 16*7 14*3 16*6 19* 19* 16* 

„ permanent.... 2*7 8*0 3*4 2*9 8*0 3*0 8*0 8*6 2*7 4* 6* 9*8 
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TABLE n. 

GEAINS PEE GALLON. 

AH January, 1881. 

13 14 16 16 17 18 19 20 



Chlorine. 6*32 3*47 8.37 3-08 4*62 4-66 6-88 4-20 

Snlplmrio Aoid 1.32 1*85 1*19 4*62 2*64 8*99 1*87 

Nitrio Aoid. 8*86 *89 1*88 1*02 1*98 3 71 8*78 1*47 

Tree ATYi-rrift-niA . none none none *0006 *001 0*0002 0*0001 *0066 

Albuminoid Ammonia .. 0*0021 none *001 0*003 *004 0 0007 0*0030 *0049 

Total SoHds . 86*98 23*47 30*05 27*02 44*48 89*9 41*23 82*69 

Loss on Ignition . 2*52 

Hardneas, total. 18* 16*8 17* 16*8 20*7 22*4 28*8 18*6 

,, permanent .. 8*6 3*9 4 6 3*6 3 4 8*8 6*7 6*2 


in reference to the polluted waters,, 18—20, a few explanatory remarks may be of 
interest. 

13. Above the well, not far distant from it, are situated deep cesspools sunk in the 
chalk. 

14. The conclusion drawn from comparison of this water with its immediate neighbours, 
namely, that it is somewhat polluted, was strikingly borne out by a careful investigation of 
the surroundings of the well, an old cesspool being found in its immediate proximity* 

16. Well in a little yard, surrounded by houses and stables. 

17. Stables close to well. 

18. Much frequented urinal within 8 yards from well. The complete oxidation of the 
ureal ammonia is remarkable. 

19. Donkey shed without drains almost on the top of well. 

20. Well in slaughterhouse, organic refuse in abundance. 

TABLE m. 

GEAINS PEE GALLON. 

Feb. 1876, Feb. 1883. April 1881. July 1861. July 1881. July 1881. July 1881. 

Kexvpori Oaiisbioolco I^orman's 


Pabho Well near Caetle Land Sb. ZCulen’e Spit Bank Horse Sand 

Supply Ne^wport. WoU. Fort. Fort Fort. Fort. 

Chlorine. 2*23 2 09 6*42 13*02 7*98 2*87 6*32 

Sulphuric Acid. *36 2*88 

Nitric Acid. 1*07 *42 6*99 trace trace trace trace 

Free Ammonia. 0*003 0*004 0*0129 0*076 0*004 0*039 0*070 

Albuminoid Ammonia. 0*003 0 006 0*0070 0*004 0*003 0*001 0*001 

Oxygen absorbed in J-hour.. 0*0262 0 014 0*010 0*008 0*000 

Oxygen absorbed m 4 hours 0*0686 0*014 0*018 0*018 0*009 

Total SoUds . 22*28 26*95 87*80 37*80 27*16 22 68 23*62 

Loss on ignition . 2*17 2*62 1*40 1*40 0*66 0*84 

Hardness* total. 15* 15* 16* 8* 8* 3* 6*6 

„ permanent. 3* 6*3 6*6 2* 2*5 1* 1*6 

Phosphoric Aoid. strong trace strong trace trace minute trace trace minute trace 


As, perhaps, of general interest, and in a measure connecting the waters of Table I. with 
the water on the neighbouring mainland coast, we give in Table 111. analyses of the Newport 
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supply, of the water from the deep well at Oarisbrooke Oastle, and finally of waters from 
the four iron Forts at Spithead. The wells supplying these forts occupy, we believe, a 
uiii(j[ue position in England. They are sunk on artificial islands, at a considerable distance 
from the shore, and though many hundieds of feet in depth pass entirely through sand 
and gravel. The most notable feature in these waters is the very large amount of 
ammonia they contain, and, considering their source, the small proportion of chlorine. 
The latter fact proves, that in spite of the permeability of the overlying strata, little or no 
sea water finds its way into the well, being evidently kept out by the superior pressure of 
the fresh water derived from the high collecting grounds of the adjoining mainland. The 
well at Norman’s Land Fort is 668 feet deep, measuring from high water mark. Water 
rises to within from level. Stratum . loose, sharp, light grey sand, and a little clay. 

. Bt. Helen’s Fort Well is 172' in depth, water rising to 6 feet from the water mark. 
Stratum: dark sand and clay. 

Spit Bank Fort: depth of well 395'6", the water rising to within I'lO" of high water 
mark. Stratum: fine grey sand. 

Horse Sand Fort: depth of well 665'8" below high water mark, water rising to within 
1'17". Stratum: clear sharp light grey sand. 

The distance from Spithead to Shanklin is about 10 miles. 

The analyses being made at different times, the amounts of sulphuric acid, ** oxygen 
absorbed,” and “loss on ignition,” were not taken in every case. 

In conclusion, we can only express our willingness to aid the Society to the best of our 
ability in any steps which they may wish to lake in the direction indicated in our paper. 

Mr. Hohner said that hd was of opinion that it was a great mistake to call nitric acids 
previous contamination. There were cases of wells which contained no free or albuminoid 
ammonia, or practically none, but yot were evidently polluted from cesspits close to the 
wells. In some cases the nitric acids came to 15 per thousand, and it would be called 
old contamination, yet it was as recent as could be. He was convinced that under 
favourable circumstances even filtration through three or four feet of soil would so 
completely remove all organic matter that the water would readily pass the various 
arbitrary standards which had been laid down. 

The President congratulated the Society on having another valuable paper at its second 
meeting this year, and pointed out that tho cuiious fail in nitric acid in sample 11 might be 
attributed to that well being on the other side of a very extensive fault. With regard to salt 
infiltration, he thought it was salt spray as well, and gave two illustrations in the case of 
Gibraltar water. One was from a tank situated at a large convent there—the tank was a well 
concreted solid tank, and yot he had known the water to contain 176 grains of salt per 
gallon. Again, one half of Gibraltar consists of lime stone rock, which had probably been 
thrown up some time or other, and it contained 80 grains of salt per cubic foot, and, 
therefore, it was not to be wondered at that the water was salt. As to the members of the 
Society giving them some district standards, he said by all means let them do so. 

Mr. Bernard Dyer said that everyone must agree with the President that the paper 
just read was a most valuable contribution to the literature of the Society, and the latter 
portion of it formed a very interesting contribution on the subject of nitrification, upon which 
so much light had lately been thrown. With regard to the suggestion as to district standards, 



58 


THE AUALTST. 


it would no doubt be a bigbly useful thing if they could get country members to send them. 
It was true that in some instances country members had objected to do anything of the kind on 
the ground that it would interfere with their local practice, and place local statistics at the 
disposal of other analysts, but he was sure there were advantages which should quite outweigh 
those ideas, even from the most selfish point of view of any member, and if anything of the 
kind were done, Mr. Hehner and himself as secretaries would be very pleased to undertake 
any work which might be thrown upon them in connection with the matter. 


ON SO-CAIiLED “PREVIOUS SEWAGE CONTAMINATION.” 

Bt a. Ashby, M.B., and Otto Hehneb, P.I.O. 

Bead before the Society of Public Analysts, on March 14tth, 1888. 

In the paper by Dr. Dupre and one of us read before this Society last month, a striking instance 
was given of the rapidity with which sewage is deprived of its organic constituents by filtration 
through soil, and it appeared to us that it would be of importance to multiply evidence of 
this sort by giving further illustrations of this observation. With this object in view wo 
have made exact local observations of the surroundings of wells from which various waters 
we have analysed have been derived. 

We have purposely selected such analyses as show a very large amount of nitric acid, 
little free ammonia, and small or moderate quantity of organic matter, as indicated by the 
albuminoid ammonia. 

The examples have, with one or two exceptions, been taken from districts with which 
one or the other of us is specially familiar. The towns of Derby and Nowark-on-Tront, 
which are both situated on the variegated marl of the Trias, with here and there alluvial 
gravel deposits, have furnished the greater number of them, the Marlstone Rock bod of 
the Middle Lias, and the chalk furnishing a few others. 

The nitric acid is unusually high in many of the Newark waters. Here the surface 
wells vary in depth from seven or eight to twenty or twenty-five feet, but few are so 
deep as twenty feet The wells are fed with surface water. In all instances the 
contamination of the waters has its origin at very short distances from the wells them¬ 
selves ; many of the waters were specially examined, because they were plainly the medium 
by which typhoid fever had been spread. From the position of the wells and the distance 
of the polluting sources from them, it is quite plain, that the pollution cannot be accurately 
termed “ ^previous,"' but that perfectly recent sewage continuously finds its way into the 
wells. 

The nitric nitrogen, though approximately measuring the amount of the senoage 
contamination, cannot in any way be held to indicate the proportion of previous sewage 
contamination» 

In these localities we have very seldom found waters with any large quantity of free 
ammonia, and in many wells under almost identically the same conditions with respect to 
the liability to pollution, we have many times found waters with high nitrates, but in which 
much less oxidation of the organic matter has taken place. In newly made wells situated 
in more recently inhabited parts, the oxidation is often less complete, the polluting organic 
matter being less changed into nitrates; but when the surrounding ground has become 
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well satnrated with sewage matters, and has become converted into a nitre-bed as it were, 
then the oxidation is carried much farther; yet surely it cannot with any reason be urged 
that water which has passed through such a sewage befouled soil is likely to be the less 
dangerous on that account, notwithstanding that much of the organic nitrogen may appear 
as nitric acid instead of in its original form. In the Newark series, the nitric nitrogen 
amounts on the average to about 7 in 100,000, whilst the albuminoid ammonia nitrogen, 
which, by the way, does not represent the whole or even a constant proportion of the 
organic nitrogen left in the water, amounts to only about -001, 7,000 parts have therefore 
been oxidised and only one left, which shows that this residue is of a different and far 
more permanent character than the bulk, and we maintain that this remainder of organic 
matter, however small it may be, representing in all probability the organised and liring 
part of the polluting matter, may be a most potent agent as a disease carrier. Therefore 
it matters not whether it appears in the analytical results as 0*1 or 0*0001, or any less 
quantity; the opinion of Dr. Tidy, that the greatest danger lurks in the readily oxidisable 
matter, notwithstanding. It follows that greater significance attaches to minute quantities 
of organic matter, when accompanied by any excess of chlorine, nitric, phosphoric and 
sulphuric acids over and above the normal standards belonging to the natural unpolluted 
water of the geological formation from which the sample under examination may have been 
taken, than when tho substances mentioned are normal in amount. In other words, we 
should rather judge the quality of a water by the mineral constituents enumerated, than by 
the organic indications, readily changeable as they are. 

Bacteria and germs probably resist oxidation to a far greater extent than putrescible 
effete animal matter: they are, in fact, probably tho agents by which those substances are 
nitrified. They would furnish in tho analysis an amount of organic carbon and nitrogen, 
or of albuminoid ammonia, may bo, in tho third or fourth place of decimals; yet surely, 
since they are the morbilic agents, the danger is none tho less if those hgures are small. 
We found the amount of albuminoid ammonia yielded by a Daphnia pulex to be represented 
in an ordinary distillation by *0005 in 100,000, yet how many bacteria or other germs would 
it not take to furnish as much organic matter as existed in that entomostracan ? Doubtless 
many more than would suihee to communicate disease. 

It has devolved upon one of us, to examine some water which had poisoned and nearly 
killed several beasts and horses. It was proved to be loaded with arsenic, which had found 
its way into the well through some oolite limestone from a crew yard nearly fifty yards off 
where some arsenical sheep dipping had been thrown away. 

Again, a gentleman, who had had scarlet fever in his house, put some carbolic acid into 
his privy vault to disinfect it, with the unpleasant result of nearly poisoning some of his 
fnends, who were about to partake of his whisky and water, but who were deterred from 
drinking it, owing to its highly disagreeable fiavour, for which they were at a loss to 
account. Their host readily recognised this as due to the carboHc acid which had travelled 
from the privy into his well, a distance of about fifty yards. This leads us to ask, if those 
substances can percolate so far through the ground, is it not more than probsible, that 
disease germs may not travel at least an equal distance, although most of the more easily 
oxidisable putrescent effete substances may have become more or less changed into nitrates 
on the way ? 
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We have long felt, and have acted on the opinion, that chemical analysis of water 
may famish valaable positive, but not negative evidence of pollution, and it is highly gratifying 
to us, that this is so strongly insisted upon by Dr. Buchanan in his remarks upon Dr, Oory’s 
investigation on waters prepared for analysis by intentional pollutions, in the Eleventh 
Annual Eeport of the Medical Officer of the Local Q-ovemment Board, and also to a great 
extent by Professor Mallet in a report to the National Board of Health, Virginia. 

The results of the analyses are expressed in parts per 100,000. 

DBEBY WELL WATEBS, 



01 . 

SO 3 7 .NH 3 Alb. NH 3 

NaOs 

r. Solids 

Distonoo of Somoos of Pollution. 

1 

26*7 

21-6 *0027 

*0018 

220 

163*1 

Adjoining form yard and pig styes. 

2 

13*3 

27*4 *0020 

•0016 

221 

140-6 

10 yards from privies, drain 18 inches distant, 
dose oo]^ned yard. 

8 

6*7 

13-7 *0020 

*0047 

14*5 

101-8 

10 yards from privies, drain 2 yards, garden. 

4 

12*6 

40*8 *0010 

*0147 

11-2 

168*4 

7 yards from privies, drain 8 feet. 

5 

11*3 

18*4 *0010 

*0105 

18*5 

117-8 

16 yards from privies, drain direct over well, 
paved yard. 

6 

10*9 

21*4 *0020 

*0165 

26*7 

129-6 

7 yards from privies, drain 2 yards, garden 
covered with fowl pens. 

7 

6*8 

32*9 *0045 

•0080 

11‘3 

130-2 

3 yards from pail dosets, drain 2 feet. 

8 

7-8 

13*1 *0024 

•0065 

11*1 

109-2 

17 yards from privies, drain 2 feet, garden 
with fowl pens. 

9 

17*3 

16*7 *0026 

•0127 

16*7 

167-1 

10 yards from privies, drain 2 feet, garden 
ground. 

10 

8*3 

18*0 *0036 

•oil 

27*7 

145*8 

18 yards from privies, drain 3 feet. 

11 

9*2 

12-7 *004 

•Oil 

25*4 

113-0 

13 yards from pail closets, drain 2 feet, garden 
covered with towl pons. 

12 

8*6 

22*7 *002 

*010 

*27-9 

144-9 

11 yonls Irom pail dosets, diain 3 yards, 
Cowl pons. 

Oxygen absoibed 
m 4 hours at 

NEWABK WELL WATEES. 

01 . 

80® V. 

Vjraa Alb.NHa NaOs 

T. Solids 

Pa Os 

DiHiauci) of SoiiiK > oi PoUuiion. 

7-6 

•2240 

•0005 *0196 

15-7 

106-0 

ht. 

(hate (bam and .isli pit 6 it., w.c. dnui 19 
it., Imge pri\y, OH it. 

8-1 


•0024 -0098 

14*8 

93-6 

t. 

Abh pit and w.c. diam ejose, diain 10 it. 

18-4 


•0039 *0140 

41-3 

222-4 

v.h.t. 

Grate and drain B ft., pi ivy 31 ft. 

ILO 

•0897 

•0035 *0145 

22-2 

144-2 

V.ll.t. 

Uneven open chaimLl, t«iato and dram dose, 
enormous piivy ^ ault toi 12 houses, 18 ft. 6 in. 

19-0 

•0737 

•0017 *0097 

43-9 

191-2 

h.t. 

Open channel Irom minal over top of well, w.c. 
dram close, pnvy 11 It. 

6-6 

•0204 

•0026 *0068 

13-7 

94-2 

h.t. 

Gully and drain 3 ft., privies 60 ft. 

12*9 

•• 

•0023 *0150 

31*7 

169-8 

h.t. 

Uneven open channel, grate and drain close, 2 
large abh pits 14 tt. 

29-6 

•• 

*0019 *0137 

77-1 

276-7 

v.h.t. 

Gully and diain 20 ft., enoimous privy unomptiod 
for thice yoais 26 it. 

6*8 

.. 

•0013 *0122 

16*3 

88-8 

v.h.t. 

2 gullies and diains 3 and 6 ft,, in ivy 46 ft. 

18*8 


•0099 *0162 

44*9 

208-0 

v.h.t. 

Grate and dram 3 it., ash pit 26 ft, privy 30 ft. 

18*0 

., 

•0316 *0152 

35-8 

188-3 

v.h.t. 

Oiato and dram close, w.c, 12 ft. 

11*2 

. • 

•0012 *0074 

22*5 

141-0 

h.t. 

Uneven buiiaco diannd dose, privy vault 31 ft. 

13*8 


•0012 *0112 

37*6 

174-9 

v.h.t. 

Privy emptied once m 2 years, 13 ft., large ash 
pit 12 ft. 

14*6 

• • 

•0024 *0098 

24*4 

161-5 

vJi.t. 

Grate and drain 3 ft., w.c. drain 16 ft., largo 
midden and urinal 47 ft. 

6*3 

., 

•0013 *0190 

18*4 

107-7 

v.h.t. 

Privies about 30 ft. 

12*6 

• • 

•0021 *0084 

27*2 

160-5 

v.h.t. 

Privy 14 ft., uncovered ash pit 10 ft. 6 in., scullery 
drain 3 ft., w.c. drain 24 ft. 

4*1 


•0018 *0118 

13-4 

70-3 

h.t. 

Drain close, privies on each side 89 ft. 

10*8 


•0018 -0106 

26*1 

150*3 

•• 

Gullies and drains 11 and 21 ft., privy 32 ft., 
cesspool about 60 ft. 
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OTHEB WELL WATERS. 


5*2 

•0492 

•0047 

•0067 

11-6 

69-1 

h.t. 

Well 90 ft. deep in chalk, privy about 20 ft,, 
cesspool 45 ft., old cesspool 30 ft. 

21-9 

•0631 

•0047 

•0118 

19-0 

140-6 

h.t. 

Uncovered ash pit about 15 ft., leiddng sewer 
about 30 ft. 

7*3 

•0461 

•0014 

•0103 

17*2 

90-2 

v.h.t. 

Slop hole about 6 ft., privy and leaking sewer 
near. 

4-1 

•0266 

•0009 

•0041 

9-8 

84*3 

t. 

Wdl 22 ft. deep, privies 7 and 18 ft. 


Mr. Kingzett, in referring to the question of the propagation of disease by germs, 
said, that soon after Dr. Tidy read his paper before the Chemical Society, he (Mr. Eingzett) 
called attention to some experiments he had made, which consisted of the estimation of 
the power of dilate extract of meat solutions of absorbing oxygen from permaganate. He 
found that at first the reducing capacity increased, whilst the solution became swarming 
with bacterial life, and subsequently the amount of oxygen absorbed became less and 
less. A single germ, incapable of being detected by analysis, might be capable of producing 
disease. 

Dr. Dapr6 said, he did not think that the oxydation process had ever misled him, but 
of course the results obtained by its aid should be interpreted in the sense of the paper read 
recently by himself and Mr. Hehner. If a water conformed to the standard of the district 
or the geological formation, it might be regarded as pure. A fairly deep well water should 
absorb no oxygen, whilst a shallow well water generally did absorb more. If a deep well 
water absorbed only a fraction of tho amount used up by the shallow well water, he should 
unhesitatingly condemn the former as polluted. Therefore, in judging of the amount of 
oxygen absorbed, the charaotor of the well, its depth, geological formation, &c., had to be 
taken into account. As to the germ theory, he did not think that a single germ had ever 
produced disease; it was very likely that it required a good many germs to do so in a 
healthy subject. He strongly protested against the permaganate process being designated, 
as was now so generally done. Dr. Tidy’s process. Dr. Tidy had but very little to do with 
it, and it had been used long before him by a whole number of chemists. 

Mr. Harland said that, as a rule, 90 per cent, of analysts had to give an opinion on a 
water without being able to obtain any information as to where it came from. He thought 
it was unfair to single out one test, and to say that that was of no value and no use, 
because on submitting it to certain unusual conditions, uncertain results were obtained. 
No commercial analyst would take one test and say the result is of no value, because when 
judged with the other results it might be of the utmost value. Analysts never condemned 
or passed a water on the oxygen absorbed—^they might just as well do so on the total 
solids or salt. As to the germ theory, he suggested that the soil on which the germ fell 
might have something to do with the matter. Beferring to the paper just read, with regard 
to the waters Nos. 8 and 4, he thought it very peculiar if those waters were dontaminated 
with animal or sewage matter, that with the total solid matter of 101*8 and 168*4 the 
chlorine should be as low as 6*7 and 12*5. 

Mr. Dyer said it was clear that the more they knew of water analysis, the more they 
saw the absolute fallacy of relying upon anything but a tolerably full examination. One 
member had said that analysts were not in the habit of relying upon one test: perhaps 
that was the case, thanks to the exertions of the Society during the last two or three years, 
but there were some persons—^medical officers of health* —'Who did undertake to 



62 


THE ANALYST. 


examine waters and giye an opinion upon isolated tests, and the permanganate process was 
the most fallacions as an isolated test. They knew that what at one time of the month was 
a normal proportion of oxygen absorbed, ceased altogether to be normal at another time. 
After Dr. Tidy had read his paper, he (Mr. Dyer), made a number of experiments ou the 
permanganate test with New Biver water, purposely contaminated with urine and sowage, 
simply for the purpose of comparmg them with the free and albuminoid ammonia tests, and he 
found that many of the waters which passed by Tidy’s test would be condemned by the 
Wanklyn process. He thought the albuminoid ammonia process, although sometimes 
fallacious, was less apt to be so than the permanganate test. He would bring his 
experiments before the Society at the next meeting. 

The President said that the main defect of the oxygen test, was that at present they 
had no readily available mode for obtaining the dissolved oxygen in the water. Many 
waters contained very notable quantities of it. It was without action at ordinary atmospheric 
temperature, but became active when the water was heated and very seriously affected the 
permanganate test proper. As to the analyses which had been referred to that evening, 
he was sorry that they had no information as to the character of the deposit. He firmly 
believed that if those wells were polluted with drainage, sewage, &c., a microscopical 
examination would have been suf&cient to have given most convincing proof in many cases. 
In one case of his own, to which he alluded, he had detected by the microscope several 
unsatisfactory appearances in a water from a well 340 feet deep in the sandstone, and 
condemned it, with the result of raising a very violent storm among the inhabitants. 
Inquiries were made, and it was found that on the very day on which his sample was taken 
some plumbers had been down the well and had misconduetod themselves. 

Dr. Ashby said, that as none of them know how many germs it would take to start 
lyphoid or any other fever, the only proper course was to condemn any water which had 
a chance of containing them. Of all qualitative tests he thought the one for phosphoric 
acid the most valuable one. He was very much struck, on looking through Dr. Duprd’s 
analyses, made or Dr. Gory, with the close connection between pollution and phosphoric 
acid, even when the amount of added pollution (excreta) was too small to be indicated 
by any other means. 

Mr. Hehner, at the close of this discusssion, in which a number of other members took 
part, said that he was sorry to see that the paper which was supposed to be under 
discussion had altogether been lost sight of. He was, therefore, anxions to state in a fow 
words the object he and Dr. Ashby had in writing the paper, and it was this, that from the 
proportion between free or albuminoid ammonia or from their amounts, or from the quantity 
of organic matter generally, no conclusion whatever could bo drawn as to the ago of tho 
pollution; that sewage, fresh as could bo, was present in the whole of the instances given 
in the paper, but that yet, in Dr. Frankland’s expression, it would have been reported as 
“ previous.” 


A phemical Club has been f^ed m Manchostoi for the purpose of diawing together Scientific, 
Analytic^ and Manufacturing Chennsts, and gonttemen connected with tho Chemical tiado. The 
rooms of the club aie supplied wi)h aU the leading English and Eoicign Journals. A valuable 
Chcimc^ Library IS in couise of formation, and it is hoped that by such means technical chemistry 
wiUbe benefited by the closer union of scsiontitio chomistiy. Tho Picsidont of the club is Mr. Ivan 
Levenstem. the weU-kno^ An^ Colour Manufacturer, and the Secretary is Mr. J. Carter Bdl, 
Analyst for the Borough of Salford. 
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NOTE ON SELENIUM AS AN ACCIDENTAL ADULTERATION OF COMMERCIAL 

SULPHURIC ACID. 

By De. Dbinkwatbb, Lbotubeb in Chbmistby, Edin. School op Medicine. 

Read before the Society of Public Analysts on the 14«/i March, 1883. 

I HAYB had occasion lately to examine a number of samples of sulphuric acid which have 
been rejected by mineral oil manufacturers, and as some of the results are a little uncommon 
1 have thought them interesting enough to lay before tlie Society. 

The impurity most dreaded by the rehners of the products of shale distillation is nitric 
acid, which acts upon the hydrocarbons in one of two ways, either as an oxidising agent or 
as a producer of nitro substitution products, either of which actions spoil the product for 
commercial purposes. 

Within the past three weeks I have received various samples of acid which were found 
to be damaging the oils, both by entailing loss on the finished product along with 
deterioration in quality. These samples weio ail supposed to contain nitric acid. 1 should 
mention that they were all stone acids. 

I examined them all qualitatively with the ferrous sulphate test; some were entirely 
&ee, othei s gave a slight colouration, one only gave indication of nitric acid in considerable 
quantity. 

These results somewhat surprised me, for I knew that the complaint would not be 
made without sufficient reason. The only logical conclusion to come to was that there was 
something else present besides nitric acid, which was acting injuriously on these complex 
hydrocarbons. 

The one sample which appeared to contain a considerable quantity of nitric acid was 
placed in a nitrometer and treated in the usual manner. On agitating, the whole surface 
of the mercury was blackened, and on allowing the instrument to stand a dark brown or 
brownish black powder collected on the surface of the mercury. This was separated and 
an attempt made to dissolve it in hydrochloric acid, but it appeared to be insoluble. Nitric 
acid seemed to have very little action on it. A small quantity was next heated on charcoal 
when it volatilized with a peculiar bluish flame and characteristic odour, which 1 at once 
recognised as due to selenium. Further experiments were made which led me to the 
conclusion that this powder was selenide of mercury formed by direct union in the 
nitrometer, but in this I was partly mistaken. 

Selenium then and not nitric acid was the objectionable ingredient in the vitriol. The 
other samples were now agitated in the nitrometer, and all gave varying quantities of this 
brown powder. In two samples the weight was determined and found to be as follows, 
from 6 c.c. of acid— 

No. 1 = *052 grammes. 

No. 2 = -067 

On diluting the vitriol with water the selenium was not precipitated, but on passing 
sulphuretted hydrogen through the diluted acid, a reddish brown precipitate fell down, 
which I subsequently proved to contain all the arsenic and selenium. On attempting to 
separate the two sulphides several difficulties presented themselves. In the flrst place the 
sulphide of selenium (so-called) does not appear to be of constant composition, variable 
quantities of flree sulphur being thrown down, depending to a great extent on the degree of 
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concentration of the acids. In the second place it is not an easy matter to separate the 
arsenic and selenium when in the form of sulphides. I tried strong solution of carbonate 
of ammonia, hoping to dissolve the arsenic, leaving the selenium and lead, and separating 
these by means of cyanide of potassium. 

On carrying out this process with acid purposely contaminated with known quantities 
of selenium a considerable loss took place. 

I next tried to make available the reaction in the nitrometer for quantitative purposes. 
A known quantity of selenium (vitreous form) was dissolved by heat in pure sulphuric acid. 
The solution was of a dark green colour, having no resemblance to the disputed samples 
which were all of a rich brown colour, and on shaking with mercury the whole of the 
selenium was precipitated in the amorphous form as a red powder. It was also precipitated 
in the same way by water, so that the artificial sample behaved in a different manner to 
the origmal samples. 

These differences, however, partially disappeared either on boiling for about two hours 
or on exposure to light. 

On exposing the green coloured selenised acid to sunshine for a day, it became of a 
reddish brown tint. It was still precipitated by water, and on shaking with mercury the 
formation of the black powder was noticed to a slight extent. 

The boiled sample was also precipitated by water, but 1 found that the black powder ' 
separated by agitation with mercury was not constant in composition, it contained free 
selenium along with selenide of mercury, for it partially dissolved in hot H^SO to a greenish 
coloured solution. 

Sulphurous acid was the next reagent tried. 

My standard solution of selenium contained *5 grammes in 200 c.c. of pure sulphuric 
acid, hence 1 c.c. = *0025. This solution was mado in the cold, and fine doterminations 
were made with varying quantities of selenised acid with tho following results:— 


No. 1 ... 

So. iotind. 

. -0028 ... 

Se. calculated. 

. -0025 

No. 2 ... 

. -009 

. .Ql 

No. 8 ... 

. -009 

. .Ql 

No. 4 

. *0024 ... 

•0025 

No. 5 ... 

. -0076 ... 

. -0076 


Similar experiments were now made with the same acid solution after boiling with 
hydrochloric acid, with very similar results. 

This process was now tried on two of tho oiiginal samples, both alone and with tho 
addition of hydrochloric acid. The results of the experiments were as follows;_ 


Without HCl. 

No. 1.20 c.c. gave *048 grammes. 

No. 2.20 c.c. gave *07 „ 

With HCl. 

No. 1 .20 c.c. gave *052 grammes. 

No. 2.20 c.c. gave *076 ,, 


Sulphuric acid of a gravity of 1*604 oorrespon ling to chamber strength seems to have 
very little solvent power for selenium, and, combining this fact with the results of the above 
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experiments, I am inclined to believe that the selenium exists in the chamber acid as 
selenious acid, and that during the concentration the SeOa is reduced to Se by the SO, always 
given off during concentration. This action would not be complete, and hence the vitriol 
would contain both selenium and selenious acid. 

Both the element and its acids seem to have a powerful action on mineral oils, but the 
precise way in which they act I am at present unable to determine. 1 am now conducting 
some experiments to settle this point. I believe, however, that the olehns are chiefly acted 
upon, compounds being formed analogous to sulphovinic acid. This action would increase 
the quantity of tar, and on subsequent distillation a portion would be broken up and distil 
over with the oil, giving it a bad colour. 

Acid containing selenium cannot be used by brass wire workers: it blackens the wire; 
and on boiling it with gas liquor, to make sulphate of ammonia, it turned of a dirty brown 
to black colour. 

The matter is an important one both from the manufacturer’s and analyst’s point of 
view, and this I hope will prove a sufdcient excuse for my bringing an apparently trivial 
matter under your notice. 


NOTE ON A NEW FOEM OP ETHER APPARATUS. 

By J. West-Knights, F.LC., F.O.S. 

Read before the Society of Pitbiic Analysts on the lith March, 1883. 

Various forms of apparatus have from time to time been devised for the extraction of fat 
from the natural products in which it occurs, by means of ether or some other volatile 
solvent, all of which are similar in principle although they difler in form. The best known 
of these is perhaps the one known as Xoxheth’s tube, in which the solvent is passed through 
the substance to be extracted and received in a flask, from which it is distilled by heat and 
condensed in a reflux condenser and returned to the tube containing the substance. The 
form I have used for some time is similar in principle, but is, I think, in many ways to be 
preferred. In the accompanying sketch A is an ordinary flask connected by means of a 
cork with the tube of an upright condenser; B is a percolator made by cutting off the 
bottom of a suitable sized test tube, and blowing a hole, h, in the side, about 15 m.m. from 
the top, and is attached to the condenser tube inside the flask. The bottom of the percolator 
is tied over with a piece of flne cambric, the substance to be extracted is then put in and 
covered with a piece of Alter paper or glass wool, and lastly with a perforated metal disc 
about 2 m.m. thick. Ether is placed in the flask and boiled, its vapour escapes by the 
aperture b up the condenser tube, and after condensation it falls into the percolator B, 
percolating through the substance back into the flask, the process being continuous. 

The advantages of this apparatus are: the percolator being inside the flask, is kept 
hot, i.e.^ the same temperature as the boiling ether. 

The tube when detached being perfectly open at both ends, there is no difl&oulty in 
placing and removing the substance; to remove the extracted substance it is merely 
necessary to take off the cambric and gently push it through from the other end. 

And for the same reason, as the substance can be tightly and evenly packed in the 
tube, there is no fear of the ether passing through in channels. 
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And lastly, the process is continuous instead of intermittent as in Xoxheth’s tube, the 
result of which is that perfect extraction can be obtained in a shorter time. 

I have found this apparatus to work well with coarse fibrous substances, such as oil 
cakes; finer powders, such as cocoa, do not allow the ether to pass quickly, and a much 
greater length of time is required. 



Ct is obvious that the appiratus could bi* used loi oihor purposes than the extraction 
of fat—for the extraction of alkaloids from bark by means of alcohol, &c. 

In the discussion which ensued 

Mr. Hehner said, that it was difficult to make any obseiwations on any new form of 
ether apparatus, seeing that during the last few years at least 100 different forms had been 
proposed. He himself was perfectly satisfied with the Xoxheth tube, the advantages of 
which were, that it worked without any attention being given it, and that a whole milk dish 
could be put into it. 

Mr. Harland said that the apparatus was more applicable to the extraction of 
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substances which required a solvent of high boiling point, such as bisulphide of carbon. 
The fact of the hot ether coming in contact with the fat took it out in a much less space 
of time by mere soakage, than it did in the other apparatus referred to. 

Mr. Dyer said he had a good deal to do with determining oil in oil cakes, and the 
apparatus which he used was the old fashioned one employed by Dr. Voelker, which 
he described, and with which three or four extractions could be done easily in half-an-hour. 
It was the same apparatus which Dr. Voelker used many years ago. 

Mr. Eingzett said he had never used any other form of apparatus than that—it worked 
perfectly, and a better apparatus for oil cakes could not be desired. 


ON THE ADIJLTEEATION OF COCHINEAL. 

Cochineal, according to the manner in which the insects are killed, is met with in 
commerce in two different forms, as dull grains dusted with a white powder, and as shining 
blackish-brown grains free from dust. 

The white, or so-called silvery sort, is well-known to be the subject of various 
adulterations, being weighted to the extent of ten to twelve per cent, with mineral matters, 
heavy spar, carbonate and sulphate of lead, chloride of lead, talc, &c., chiefly bodies which 
have considerable weight in a little bulk. A determination of the weight of the ash left 
after incinerating a sample of cochineal in a porcelain crucible generally gives the degree of 
adulteration, whilst a genuine sample loaves scarcely one-half per cent, of ash. On account 
of the common sophistication of the silvery kind, consumers have gradually come to prefer 
the black sort, which offered a greater chance of purity, tnough the appearance of the ware 
might be inferior. Latterly, however, the latter kind is also adulterated by the addition of 
manganese, sulphuret of lead, oxide of iron, <%;e., and weighted to the same extent as the 
silvery, so that the reason for preferring it has disappeared. 

The process of weighting the grain with mineral matter is executed with such skill that 
it is often difficult even for experienced buyers to detect by the mere appearance, and only 
a determination of the ash can lead to any definite conclusion. 

To moisten the cochineal in the cold with a glutinous liquid, such as gum water, and 
then to add the mineral matter does not answer, because the water of the adhesive solution 
dissolves coloring matter out of the cochineal which would redden the white mineral 
additions and alter tho appearance of the sample. On the other hand this method does not 
allow the adulterant to penetrate into the segment of the cochineal, but is merely smeared 
over the surface, so that the buyer is not long in doubt. 

By means of the following process the weighting is effected in perfection and is 
doubtless executed in this manner on the large scale. The grain is exposed in a boiler to 
steam, with the precaution that it is not moistened by condensed water. The grain swells 
up to a large volume, and out of the chinks between their segments there oozes a red, 
very adhesive juice, which serves to cement the mineral matter. As soon as the grain 
ceases to swell it is withdrawn from the atmosphere of steam, the steam is blown off, and 
the cochineal is placed in a drum ; the mineral matter is added, and the drumjs turned till 
the powder h a s been completely fixed by the glutinous exudation above mentioned. The 
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grains are then shot out of the drum, and dried in a cur/ent of hot air. They return to 
their former bulk, and hold and partly conooal the weighting material in their folds. 

By this procedure white weighting materials are not reddened, and dark ones are little 
prominent, since the greater part of them are retained and coveied by the folds of the dry 
cochineal, and there is no suspicious dustiness. 

Hence, consumers must the more be recommended to buy according to the weight of 
ash. Certainly this test is useless lu case the adulterator has used organic instead of 
mineral matter as an addition, , flour or stnrrh for the silvery kinds, and asphalt, &o., 
for the dark kinds. But it must be remembered that in case of such additions tho object of 
weighting is to a great extent sacrifleed, as the organic bodies mentioned, if of the same 
weight as the nuneral additions, must have a much greater bulk, and cannot be added in 
sufficient quantity to make the fraud remunerative.— Dinglet's Polytech, Journal, 


EFFECTS OF OILS ON METALS. 

By 0. W. Yolnet. 

Ik the following I give the results of an investigation of the effects of different oils upon 
metals. The investigation was undertaken in consoquenco of some preceding papers, 
bearing upon the subject of the acidity of fatty oils in the columns of tho Oil and Paint 
Revicu, There are, doubtless, several questions involval in this matter, besidos tho one 
which I now have endeavoured to answer, and in tho course of my labors on this subject I 
shall try to approach such solutions as may ultimately givt) practical results. Tho object in, 
to prove by actual trials tho relative valuo of different oils, nut only as lubricators, but also 
as protectors of the different metals. 

EFFEOX ON BRASS. 

Strips of sheet brass were covered, each separately with oil. The temperature was 
81® F. The strips of metals were weighed ; tho tomporature was kept uniformly at 81® F. . 
after sixteen (16) days the metal was removed from the oil and carefully washed with 
alcohol, dried and weighed. 

1. Menhaden Oil. —Weight of metal: 0*590. The oil had become thick, gummy, 
and covered with a tough skin After cleaning and drying the metal weighed O'587; 
loss, 0*003. The metal itself was covered with a green lilm; the colour of the oil was 
unchanged. 

2. Prude Cottindeed Oil, -Weight of metal when immersed: 0*571. The oil bad 
retciined itb oiiginal consistency. The motal was coveie<l with a groon film; the color of 
the oil was unchanged. Weight of metal after washing and cleaning, 0*672 ; loss, 0 002. 

3. Lafd Oil. —Weight of metal when im jiersod, 0*572 ; tho oil showed no change of 
consistency or color; there was only a blight tinge of green on the motal, which weighed 
after washing and cleaning, 0*5715 ; loss, not quito 0 001. 

4. Olive Od. —Weight of metal before immersion, 0*791. The oil was green from 
dissolved oleate; the metal was thickly covered with green film. Weight of motal after 
washing and cleaning, 0*790; loss, 0*004. 

5. XeaUfoot Oil, —Weight of metal before immersion, 0*791; no change in color or 
consistency of oil, but a green residue or precipitate had oolleoted on the bottom of the 
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glass ; the metal was covered with green oleate. Weight of metal after washing and 
cleaning, 0*787; loss, 0*004. 

6. Crude Petroleum from Rcio .—Weight of metal before immersion, 0*717. No 
change was observed in consistency or color of the oil, and there was no change in the 
appearance or color of the metal. Weight of metal after washing and cleaning, 0*717 ; 
loss, none. 

The foregoing trials express in themselves the fact that the mineral oils form the best 
protectors for brass. The figures obtained by expressing the loss caused by the oils upon 
the metal, give also the relative value of the oils in this respect. Eeduced, the following 
table is obtained, which may be considered as an indicator of the dissolving or corroding 


effect of these oils upon brass : 

Menhaden Oil . ‘611 

Neatsfoot Oil . -605 

Olivo Oil . *604 

Crude Cottonseed Oil . *348 

Lard Oil. '131 

Crude Petroleum from Soio. *000 


These figures may express the chemical effect of these oils upon brass, and thus give 
values for the estimation of these oils as protectors of metals: to form estimates of their 
values as lubricators, the above obtained factors will doubtless prove valuable, but the 
mechanical action in faction will have also to be considered. 

ThebO figures also express merely results obtained with the oils under investigation, 
as the acidity of the vegetable and animal oils differ. Trobably the results of their effects 
upon metals will difier ; but in general it may be stated that these oils in course of time 
will invariably show acidity, and in this respect only mineral oils are excepted .—Oil and 
Paint Review, 


POISONOUS COLORS IN GERMANY. 

The following decree, concerning the prohibition of poisonous colors fur the coloring 
of certain alimentary substances and articles of food, comes into operation in Germany, on 
1st April instant. 

1. The use of poisonous colors for the manufacture of food-products or articles of 
food intended for sale is prohibited. Those which contain the following materials or 
compositions are considered as poisonous colors within the meaning of this enactment: 
antimony ^oxide of antimony), arsenic, barium (except sulpha'te of baryta), lead, chromium 
(except pure chromic oxide), cadmium, copper, mercury (excepting cinnabar), zinc, tin, 
gamboge, picric acid, 

2. The preserving and packing of food-stuffs or food-products intended for sale in 
wrappers colored with the above-cited poisonous colours, or in barrels in which the 
poisonous color is so employed that the poisonous coloring matter can pass into the contents 
of the barrel, is prohibited. 

8. The employment of the poisonous colors enumerated in Art, 1 is prohibited 
for the manufacture of playthings, with the exception of varnish and oil-paints made of 
zinc-white and chrome-yellow (chromate of lead). 
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4. The use of colors prepareil with arsenic for the manufacture of paper-hangings, as 
well as that of pigments containing copper prepared with arsenic, and of matters containing 
similar colors for the manufacture of materials of dress, is prohibited. 

5. The putting on sale, and the sale, wholesale or retail, of food-stulfs and food- 
products preserved or packed contrary to the regulations of Articles 1 and 2, as well as 
playthings, paper-hangings, and dress-materials manufactured in contravention of the 
directions in Articles 3 and 4. are prohibited. 


REVIEW. 

Synopsis of Chemistry, Inorganic and Organic : to assist Students Preparing for 

Examinatiom, 

By T. W. Drinkwater, F.O.S. 

Edinburgh: Young J. Pentland. London : Hamilton, Adams & Co. 

The author states in the preface to this book, he hopes it will ** take the place of the 
Note-Book in re-calling the principal facts of the science in tho unsettled and troubled 
times which precede examination.*’ At first sight we should therefore feel justified in 
condemning it as a cram book, but after a thorough perusal of its contents—which have 
been carefully condensed—this idea is at once changed : not only are all the more common 
reactions with their formulss given, and a lai’ge number of special reactions in tables, but 
also the occurrence, properties and preparation of chemical substances; requiring a largo 
amount of work in their collection. 

The Clamming studeyit, and he is a member of a large community, would indeed have 
a task before him to get up, or select from, the contents of this work the pass reactions and 
properties of the elements and compounds, when they are sol before him in hundreds ; for 
this selection would require some experience in chemical scienco. 


LAW REPORTS. 

A label does not protect where the admixtuie is ho large Ub to be fraudulent. Able conduct of a 
case by an Inspector :— 

Messrs. Crapon, Brine & Co., gioceis, of 63, Old Kent Road, were summoned before Wyndham 
Slade, Esq., at the Southwark Police Couit, on the 7th of Maich, by Mi. John Edwards, tho Inspector 
appointed by the Vestry of St. George-the-Martyr, foi selling colloo not ol the nature, substance, and 
quality demanded by such purchaser. 

0. Niblett said, on the 8th day ot Eebru<uy he was duoctod to puicUasc a [-lb. ol sixteonponny 
coffee at the defendant’s shop; ho w«xb served and paid fompence loi it. ilis attention was not called 
to any notice. He doliveied up the oolioo to tho Inspector on the piomisos. 

Ml. John Edwaids, Inspector, stated that he received the parcel loleiicd to liom the last witness 
in tho shop of defendants, and said to the shopman, “ This pin chase is nnd(‘ for tfic pin pose of 
analysis, by Dr. Mutei, tlio Public Analyst.” IJe pioccodcd to divide the paiccl into thieo paits when 
his attention was called by the shopman too notice on tho winppei : “ This is sold as a mixture of 
coffee and chicory,” Ho dehveiod a poition to tho Analyst and received a ceitihcato from him, showing 
that the article contained coffee 25 parts, ohicorj' 75 paits. The magistrate said he considoiod at first 
sight the notice met with tho lequiiomonts of tho Act, but* the Inspcctoi submitted that in this case tho 
notice was no protection to the sellci, inasmuch as tho Sec 8 winch inotccls, also mokes the condition 
that there should bo no mlontion to fraudulently conceal its inferior quahty. Ho conloudod that cofft^o 
being asked for, and the price of eolloe paid foi tlio aiticlo, 75 poi cent, of clucory was a fraudulent 
mixtuie which was not protected by the Act. lleicfcrrod his Worship to tho caso ot Liddiard v. Recce, 
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reported in The Analyst, of which he produced n copy. The Magistrate, with the Chief Clerk, adjourned 
from the court for a time to refer to the Law Reports, but could not find the c ise mentioned, and stated 
that in the case of Sandys v. Small the notice was held to he Buflicient. Mr. Edwards remarked that 
that case was one of a Publican, who had a notice placed in a conspicuous part of his bar, where 
customers on entering the house could see it, and no attempt at fraud was alleged, and here asked his 
Worship to adjourn the case for one week for further consideration. 

On Wednesday, the 14th of March, tlie adjourned case was proceeded with, when his Worship 
referred to the “ Justice of the Peace ” reports on Liddiard r. Peece, the judgment of Justices Lush and 
Manisty, and recalled Nihlett, the first witness:— 

Q .—^What did you ask for? A .—A ^-Ib. of sixtoenpeuny coffee. 

Q .—Was anything said to you? A ,—Nothing whatever. 

In answoi' to the Magistrate, l^^r. Edwai-ds said that was his case, and asked his Worship to 
indict a substantial penalty. The Magistrate said that he considered that when a person asked for 
coffee, to be supplied with 75 per cent, of chicory was most fraudulent, and fined the defendants -610 
and 12s. 6d. costs. 

Small Jine for 80 per cent, of Chicory — 

At the Birkcnliead Police Court, Mr. John Stanway, grocer, Watson Street, was summoned for 
selling coffee which was found to be adulterated with 80 per cent, of chicory. Mr. Solby, deputy town 
clerk, prosecuted; and Mr. Thompson defended. Mr. Smitli, chief inspector of nuisances, stated that 
on the 20th nit. he went to the defendant’s shop and asked for tlu*ee-quarters of a pound of the best 
coffee. Mrs. Stanway said she only kept ono kind of coffoo, at Is. 4d. per pound. He was supplied with 
the quantity ho had asOced forTand had it submittod to analysis, when it was found to be adulterated 
with about 80 per cent, of chicory, wliich was an unusually large proportion. For the defence, 
Mr. Thompson stated that Mr. Smith received value for his money, and as he did not ask for pure 
coffee, but Cor the b(‘st coffee, Mrs. Stanway did not pietend that the coffee was without chicory, and, in 
her evidence, stated that she sohl the coffee exactly as it was supplied tu her by Messrs. Timmis, 
wholesale merchants, Birkonhend. Mr. I*rcston said the case was no doubt ono in which the article 
asked for was not supplied, and he imposed a penalty of lOs. and oosls. 


EEOENT CHEMICAL PATENTS. 

The following spociiioations have been recently published, and can be obtained from 
the Creat Seal Office, Corsitor Street, Chancery Lane, London. 


IHWa Name ot Patentoo. Title of Patent. Price 

84 W. R. Lake .. .. Dynamo Electric Machines.Bd. 

2419 W. H. Akester .. .. Electric Arc Lamps.6d. 

2491 0. W. Vincent .. .. Secondaiy Battoiies .2d. 

2493 J. W. Leather ., .. Manufacturer of Hydrochlowo Acids .2d. 

2568 J. S. Williams .. .. Generation, Storage, &o., of Electricity.1/0 

2643 H. Woodward .. .. Secondary Batteiios .. .. .2d. 

2808 F. L. Willard .. ,. Dynamo Eleotiio Machines .6d, 

2876 H. GaskoU Ss F. Hurter .. Manufacture of Carbonate of Soda .6d. 

2913 S. H. Emmons .. .. Secondary Batteries. . 6d. 

2914 S.H. Emmons .. .. Electric Lamps .6d. 

2917 T. Parker A- P. B. Elwell.. Dynamo Electric Machines.4d. 

291B S. Pitt .ObtainingFerrooyanideof Iron, &o.,from Coal Gas Manufacture 4d. 

2932 H, J. Haddan .. .. Manufacture of Axtificinl Maume. .. .. 4d. 

2913 BL. Aron.Primary and Secondary Batteries .4d. 

2962 M. Volk.Incandescent Electric Light Lamps .2d, 

2981' J. Duke.Purification of Gas, and Manufacture of a Fei'tilizing Compound 4d. 

3002 P. Jenson.Dynamo Electric Machines .8d. 

8006 H. Von Roden .. .. Preserving Milk, <&c. 2d. 

3010 W. Debenham .. .. Eloctiic Lamps .4d. 

3044 J. Erskine.Production of Derivatives of Alpho Oxhydro Chinoline, <Sro. .. 4d. 

3036 W. E. Ayrton & J. Parry.. Dynamo Electric Machines.fid. 

3072 G. W. Von Nawxocki .. Manufacture of Hyposulphite of Soda.2d. 

8079 J. H. Johnson •. .. Electric Lamps .2d« 
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1882 Name of Patentee. 

8107 0. H. Cathcart .. 

8108 H. J. Haddan 

3125 0. Wigg. 

8150 E. Werdennarm .. 

3169 G, W. Von Nawrooki .. 
3161 A. B. Leask 

3172 J. Imray. 

8179 E. T. Hughes 

3181 A. Levy. 

3186 W. Weldon 

3216 J. Erskine 

3218 J. Erskine 

3221 E.H. Woodley drH.E. Joel 

3244' Y. J. Handford .. 

3255 J. H. Gardiner .. 

3245 J. & B. Dempster 
3279 J. S. Beeman 
8303 E. W. Durham .. 

3305 J. P. Eickman and J. B. 
Thompson .. 

3342 P.Wirth. 

8343 F. Wiith. 

3385 L. A.Gioth 

8418 S Z. De Fen anti and 

A. Thompson 

8419 S. Z, Do Ferranti and 

A. Thompson 
8455 J. S. Beenmi ,, 

846 i J.H. Johnson .. 

3480 J. H. Johnson 

3508 A, Clark. 

3520 A.L. Lmoff 
3528 C. E. Buell 
3532 G.L. Winch 
3534 0. W. Hill 
3570 F. Newton 
3576 J. G. Luirain 
8577 A. J. Boult 
3592 F.J. Bolton 
3(508 0. r. < Inus 
3636 T S. Kirkpatrick 
3643 A. Feldmann 
3655 0. G. Pi 111 hard . 

3685 W. K. h .ke 
8700 E. G. Bre'wer 
3714 S. Pitt .. 

3721 F. Wiith. 

4992 F.C. Glaser 


Title of Patoont. Price 

Secondary Batteries.4d. 

Ditto 2/4 

Manufacture of Carbonate of Soda .Cd. 

Dynamo Electric Machines .Cd. 

Exti acting Grease from Bones.6(1. 

Incandescent Lamps .* ..2d. 

Voltaic Batteries .Cd. 

Manufactui’e of Sugar . 2d. 

Dynamo Electric Machines .2d. 

Eecovery of Sulphur from Alkali Waste.4d. 

Production of Ortho-nitro-meta-methylbcnzaldohydc .. . 4d. 

Production of Cinnamic Acid, (fee. .Id. 

Secondary Batteries .. 2d. 

Incandescent Electric Lamps .2d. 

Ditto Cd, 

Separating Tar from Ammoniacal Liquor.Cd. 

Electric Lamps . .. .. 4d. 

Secondary Voltaic Batteries .4d. 

Manufacture of Ammonia.Cd. 

Production oi Alkali Salts from Sulpho Acids.4d. 

Manufactoe of Beta-naphthylamine Sulpho Acid ,. .. 2(1. 

Electric Arc Lamp.Od. 

Electric Arc Lamps.Cd. 

Dynamo Electric Machines.Cd, 

Dynamo Electric Machinery .Cd. 

Secondary Battoiios.2d. 

Unhairing Hides or Skins .. . .‘2d. 

Electric Lamps .Cd. 

Electric Arc Lamps .. .. Cd, 

Secondary Batteries .. .. gd. 

Secondary Batteries .. .. Cd, 

Dynamo Electric Machines .. Cd. 

Electric Arc Lamps .. . . .Cd. 

Electric Lamps . Cd. 

Manufacture of Caustic Soda and (’austio Potash .. .. Cd. 

Secondary Batteries.. 

Obtaining Sulphur from Sulphide of Hydrogen .. .. ., 4d, 

Separating Metallic Ores from tlieir (iangue .. .. .. 2d. 

Manufacture of Ammonia .. .. .. ,, cd. 

' lof'tiic Lamps .. .. . . .. .. 2d, 

Djiiamo Kleotric ALichinos .. .. .. Cd. 

Seeondiiiy Batteries. Cd. 

Mjuufactun of Sulphuious Anhydride .. ,, ,, cd, 

Manulacturo ot Sulpho Acids and Colouring Matters therefrom 4d. 
Miiiulacture oi Fatty Matter from Wool Fat.4d. 


BOOKIS, (fee., EEOEIVED. 

mu Chemist pn(i Druggist; T^e Browers’ Guardian; The British Medical Journal; Tire Medical Press • 

The Pharmaceutic^ Journal; The Sanitary Eecord ; The Miller; The Provisiouei; The Pructitiouer • 
N(‘W EeMdies; of the Amoiiejan Chemical Society; Lo Practioien; The Inventors’ 

Eecejrd ; New York Pubho Health ; The Scientific American ; Society of Arts Journal ; Sanitary 
Engmeei of New York, I ho Chemists’Journal; Weekly Drug Nows; Sugar Cano; Country Brower? 
Giwett^^The M^ical Eecord; The Grocers’ Gazette; London Wat(‘T Supply, by Crooke^ O.lling and 
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SOCIETY OF PUBUO ANALYSTS. 

A OsNBitAL Meeting of this Society was held at Burlington House, on Wednesday, the 
18th April. 

In the absence of the President, the chair was taken by Dr. Duprd, F.B.S. 

The ballot papers having been opened, the following gentlemen were found to be duly 
elected as Members: Dr. Davenport Hill, Public Analyst, Massachusetts, and Mr. W. Fox, 
Analytical Chemist, London. 

The following were proposed for election as Members: H. B. Turner, Analytical 
Chemist, Sanitary Clerk to the City of London, and B. A. Burrell, Public Analyst for Cork, 
and will be balloted for at the next meeting; also Mr. Bodmer, Assistant to Dr. Stevenson, 
as Associate. 

The following papers were read and discussed: 

Some Eemarks on the Permanganate Process in Water Analysis,” by Bernard Dyer, 
F.C.S. P.I.C. 

“Estimation of Hardness without Soap,” by Otto Hehner, P.I.C. 

The next Meeting of the Society will be held at Burlington House, on Wednesday, 
80th May. 


SOME REMARKS ON THE PERMANOANATB PROCESS IN WATER 

ANALYSIS. 

By Bbrnabd Dyer, F.C.S., F.I.C. 

Bead before the Society of Public Analysts, on April l^th, 1888. 

The experiments about to be mentioned were made in my laboratory some years 
ago, soon after Dr. Tidy read before the Chemical Society a paper in which he proposed 
certain standards of oxygen absorbed from permanganate solution for the purpose of 
classifyiog samples of potable water. In the same paper the author condemned the free 
and albuminoid ammonia process of Mr, Wanklyn, as being not only uncertain and 
unreliable, but less delicate in its indications than the permanganate process; and, shortly 
afterwards. Dr, Frankland, in his book on water analysis, expressed his opinion that the 
permanganate process was probably the best substitute for the combustion process. The 
ease and rapidity with which the permanganate process could be carried out led some 
analysts to adopt it at once, in lieu of the previously almost universal process of 
Mr. Wanklyn, and analyses of waters were published in the Chemical News and 
elsewhere, without other %ures relating directly to their organic constituents than those 
of oxygen absorbed. The method, as described at the Chemical Society, although an old 
one, was invested: with novelty in as far as its description was accompanied by the proposal of 
standards for judging the waters tested by it, and this addition rendered its adoption, as a 
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snpposed simple and ready test for organic pnrity, particularly tempting to medical men 
and other pseudo-chemists, as well as to many analysts, who had hitherto been in the habit 
of giving reports on the results of the Wanklyn process, which involves more manipulative 
skiU. 

The experiments I now quote were made with a view to showing that the free and 
albuminoid ammonia process afforded a more delicate and reliable means of judging a water 
than does the permanganate process, if the methods were to be regarded as alternative, and 
only one of them to be employed. The appointment, however, of a Water Committee ” 
of the ** Society of Public Analysts,” and the issue of the full instructions ” for water 
analyses that followed, did much to bring about a generally much fuller analysis of waters 
than the majority of our analysts had been in the habit of making, leaving the 
permanganate process to remain as one only of many items in the table of results, and 
I did not publish these experiments. 

The results of experience show us more and more the futility of trusting to anything 
short of a complete examination of waters, and recent communications to our Society 
demonstrate the fact that even the results of a complete examination often have their 
meaning wholly changed by local circumstances. In the recent paper of Dr. Duprd and 
Mr. Hehner, and also in that of Dr. Ashby and Mr. Hehner, it was shown that the free 
and albuminoid ammonia test in certain cases might, owing to the rapidity with which 
nitridcation takes place, entirely break down. Much more confidence on the other hand, 
in the results of the permanganate process, was expressed during the discussion which 
followed one of the papers, which has led me—in continuance of that discussion—to look up 
the trials I have referred to. 

I regret that the permanganate experiments, having been made before the 
recommendations of onr Water Committee, were made at the ordinary temperature 
of the laboratory, which, in autumn, might be from 60® to 60® Fahr., the precautions, 
otherwise, being those enumerated in Dr. Tidy^s description of the method. 


T3BINE AND DISTHiLED WATEB. 


Ubinx 

Oxygen Consumed 



Ammonu 

(Farts per 1,000). 

(Grains per gallon). 


(Grains per gallon). 


One hour. 

Three hours. 


Free. 


Albununoid. 

*05 .. • • 

•003 

.... *004 

• •• • 

■007 

.... 

•003 

*10 .. • • 

•006 

•005 

•... 

•016 

.... 

•006 

•26 

•Oil 

•019 

• •. • 

•028 

.... 

•021 

•50 

•021 

.... *032 

•. •. 

•069 

• ■.. 

•046 

1-00 

•041 

•052 

.... 

•121 

.... 

•106 


■DBHIE AND NEW KTVEB 

WATEB. 



TJbinb 

Oxygen Absoebed 



Ammonu 

(Parts per 1,000). 

(Grams per gallon). 


(Grains per gallon). 


One hour. 

Three hours. 


Free. 


Albuminoid. 

•00 .... 

•016 

•022 

.... 

•001 


•002 

*05 • •». 

•019 

•028 

.... 

•006 


•004 

•10 .... 

•020 

•030 

... I 

•010 


•006 

•25 

•026 

•037 

.... 

•021 


•012 

•60 

*040 

.... -047 


•044 


■026 

1*00 .... 

•069 

•071 


•091 


•064 
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(OLEAE) SEWAGE ANB NEW EIYER WATER. 


Sbwaos 

OXYOBN AbsOBBED 


Ammonia 

(Parts per 1,000). 

(Grains per gaUon). 

(Grains per Gallon). 


One hour. 

Three hours. 

Free. 

Albuminoid. 

none .... 

•017 

•036 

•000 

•001 

2-6 

•027 

•039 

•006 

•001 

6*0 

•029 

•041 

•010 

CO 

o 

o 

100 

•032 

•044 

•020 

•006 

20-0 

•039 

•048 

*038 

•on 

60-0 

•047 

•053 

•092 

•026 

100*0 

— 

•074 

— 

,.,, _ 


The classifications which Dr. Tidy suggested by way of standards were as follows:— 

Class I. Waters of Great Organic Purity ,—All waters in which the oxygen absorbed 
does not exceed *085 grain per gallon. 

Class II. Waters of Medium Purity, —^Waters in which the oxygen absorbed ranges 
from *085 to *100 grain per gallon. 

Class III. Waters of Doubtful Purity, —Waters in which the oxygen absorbed ranges 
from *100 grain to *150 grain per gallon. 

Class IY, Impure Waters in which the oxygen absorbed exceeds *150 

grain per gallon. 

Looking at the foregoing results it will be seen that distilled water containing five 
parts of urine in 10,000, or New River water containing one part of urine in 10,000, 
would thus be classed as wajier of Great Organic Purity, New River water containing 
one part per 1,000 of urine, or as much as 10 per cent, of raw sewage, would be classed as 
of Medium Purity, On the other hand the free and albuminoid ammonia results cast 
more than grave suspicion on distilled water, or even on New River water contaminated 
with one part of urine in 10,000, and on New River water containing from half per cent, 
to one per cent, of sewago; while New River water containing one part of urine in 4,000, 
or two per cent, of sewage, was utterly condemned by the free and albuminoid ammonia 
process. 

The analyses published month by month in the Analyst of the same water supplies 
show how great are the periodical variations in oxygen absorbed by water from the same 
sources, but, at the present moment, as being more strictly comparable for the present 
purpose, I will refer to the results of the oxygen absorbed by New River water during one 
year, as shown in the analyses given by Dr. Tidy in the paper already quoted. The 
proportion of oxygen absorbed by New River water in 1878 varied from *016 grain per 
gallon to *068 grain per gallon. This difference would allow—judged by the oxygen 
test alone—an addition of one part of urine per 2,000 of water, or an addition of five per 
cent, of raw sewage, to pass unsuspected, and without infringing the limits of natural 
variation in the water itself. Presuming the absence of rapid nitrification, a very far less 
quantity of pollution would, as already indicated, be at once shown up by the increased 
free and albuminoid ammonia. It was at the time pointed out that the natural variation in 
oxygen absorbed was in the case of this, and the Thames water, unaccompanied by a similar 
variation in the ammonia results, and that the albuminoid ammonia varied but slightly, 
while the oxygen absorbed varied pari passu with the organic carbon and nitrogen shown 
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in Dr. Eranldand's analyses. I incline to the opinion that the main cause of this fact is 
that the greater part of the organic matter in Thames and New River water is of vegetable 
origin, and affects the free and albuminoid ammonia tests but slightly, these tests being far 
more delicate as indicators of animal than of vegetable impurity. 

It has been very strongly urged that the more ready oxidisability of animal matter 
enables us to form some disciimination between it and vegetable matter, by making two 
tests, as in the foregoing experiments, viz.: by allowing the permanganate to act 
respectively for one hour and three hours.^ iThis method has been, as most of us believe, 
improved upon still further by altering the times of action respectively to fifteen minutes 
and four hours, according to the suggestions first" published, I believe, in the instructions 
of the Water Committee of the Society of Public Analysts. But it is not dilficult to seo— 
in fact it is obvious—that the deductions drawn from the comparison of such results must 
often be rendered almost worthless in an absolute sense, by the proportion of vegetable to 
ftmmii.1 matter present. Where the organic matter is mainly of animal origin, doubtless 
the high proportion of the oxygen absorbed in the shorter period to that absorbed in the 
longer period will be boldly shown. But the same quantity of animal matter, together 
with a larger proportion of vegetable matter, will not reveal itself with like delicacy. 
In fact, as in the case of the organic carbon and nitrogen, the damnatory ratio of the two 
in the animal matter may be hopelessly swamped in the innocent ratio of a larger quantity 
of vegetable matter. 

No doubt general standards of all kinds in water analysis are fallacious, and the 
necessity of circumspection and carefully balanced judgment in framing our reports on 
waters becomes more and more apparent as additional experience is gathered. I do not 
for a moment suggest the abandonment of a factor which is of such value as the 
permanganate process occasionally is as a confirmatory or comparative test, any more than 
the authors of the recent interesting papers read before the Society would recommend the 
abandonment of the free and albuminoid ammonia process, because nitrification may 
sometimes render its results nugatory. But in the absence of very exceptional circumstances, 
the permanganate process affords us, I Venture to believe, far less information on the subject 
of water pollution than do the other items in our analyses, and in an absolute sense it is 
in the majority of cases useless. Relatively it may possess value—occasionally considerable 
value—and is, therefore, not to be neglected; but except for purposes of comparison it 
appears to be meaningless, and is at the best, as far as 1 am able to judge, to be looked 
upon with diffidence. 

Dr. Duprd said he was very glad Mr. Dyer had at last consented to give them a paper, 
and he hoped that other members of the Society would take courage from that and bring 
their experience forward. The chief value of the Society was lost if the members did not 
bring their facts before it—every fact might be of value. No member should think that 
any fact was too insignificant to be brought forward. 

Mr. Hehner pointed out that as in one case there were five parts of urine in 100,000. 
Urine contained about two per cent, of urea, which furnished about half its weight of 
ammonia, and hence five parts of urine in 100,000 should give *085 gr. of ammonia per 
gallon. Mr. Dyer, however, only found *007, and he should like to know where the rest 
had gone to. Another point he wished to refer to was that he was firmly convinced the 
oxidizable part in sewage was not organised and dead, and it was the non-oxidizable part 
which was dangerous. 
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Dr. Dupro in answer to Mr. Hehner said, first—that if perfectly fresh mine were 
taken no fi:ee ammonia and no albuminoid ammonia would be obtained, but after standing 
awhile much ammonia was obtained by distillation; and, secondly—that they could not judge 
anything as to the amount of urine added by the ammonia obtained. With reference to 
Mr. Dyer’s paper he (Dr. Dupre) had groat faith in the permanganate test; there was 
no process like it to distinguish a deep from a shalloj7 well water, or to distinguish 
whether a deep well water was contaminated with surface drainage or sewage. As soon as 
there was a slight amount of surface contamination into the well evidence of it was obtained 
by the increased amount of oxygen absorbed. In several cases a water had been sent to 
him which yielded a very considerable amount of ammonia, but tested by the oxygen it 
absorbed he felt sure at once it could not be a polluted water. He did not consider 
urine one of the best substances to experiment on water with. It would seem to him from 
the results that Mr. Dyer was a very good worker with the ammonia process, but not quite 
so good with the oxygen process. In the case of ammonia and albuminoid ammonia the 
results were very fairly proportionate; not so in the oxygen series. One process had worked 
well and the other not so well. 

In the case of the sewage which had been added to the waters it must have been very 
dilute sewage. He had made a great many experiments, and he found that with any¬ 
thing like five per cent, the oxygen absorbed came to *2 or '3, which was nearly ten 
times the amount Mr. Dyer had found with t^ycnty parts in 1,000. Therefore, he could 
not help thinking that the sewage must have been very much diluted. 

He did not wish to imply that there was any marked superiority of the one over the 
other, but what he believed was that taking the two x)rocosses together they got exceedingly 
valuable indications, and carefully applying both they got a good idea of whether the 
contamination was animal or vegetable, although not by cither separately. 

They had no means of getting at the absolute amount of organic matter present in a 
water. Even Frankland’s process did not give them that. 

Dr. Muter said that for many years he had been a supporter of the permanganate 
process. Any water that would stand it was a safe water to drink or rather it was better 
not to drink any water that would run away with the permanganate. As a sort of empirical 
test it was very good indeed, and one he had always been in favour of. If he were going 
on a journey he would prefer to take a bottle of permanganate in his pocket to judge a 
water by rather than anything else. 

After all that had been said against it he thought there was no more complete scheme 
of water analysis before the public than that issued by tho Society. 


ESTIMATION OF HARDNESS WITHOUT SOAP SOLUTION. 

By Otto Hbhner, F.I.C. 

Bead before the Society of Public AnalystSy ISth April, 1888. 

Of all methods of which analysts are in the habit of availing themselves in judging 
of the quality and composition of drinking water, that for the estimation of the hardness 
by means of soap solution is by far the most imperfect. It is objectionable for a vanety of 
reasons. 
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First ,—It does not measure the soap-destroying power of any water, the hardness of 
which exceeds 16® ; washerwomen not being in the habit of diluting the water they have 
to use by adding distilled water until the total hardness is less than 16®. 

Secondly ,—It does net, in any case, measure the lime with any degree of accuracy, 
and in many instances will under-indicate its amount very considerably. 

Thirdly ,—It altogether fails in the presence of anything like considerable amounts 
of magnesia. 

Fourthly ,—It lacks the most essential character indispensable to any workable 
Yolumetric method, viz., that one and the same measure of the standard solution, should, 
within fairly elastic limits, indicate always the same amount of the substance to be 
measured, it being notorious (see Clark’s several tables) that the indications fluctuate for 
equal measures by nearly 30 per cent. 

Fifthly ,—The directions given by the various writers on the subject as to the indica¬ 
tions given by the solutions not only disagree, but are absolutely contradictory; and 

Lastly, -The soap solution, even if made with much alcohol, does not keep. 

Alm ost any one of these reasons by itself would have been sulB&cient to induce analysts to 
abandon any other volumetric method suffering fli-om like deformities, but the “ soap test ” 
has survived in spite of them all. It follows, either that the method is so indispensable 
that it must be used although defective, or that its indications are accepted as moroly 
approximate and devoid of any claims to accuracy. It is easy to show that not the former 
hut the latter of these alternatives furnishes the true explanation. Thus, if one reads that one 
well-known author directs for the preparation of the Standard soap solution 10 grammes 
of Castile soap to be dissolved in 1 litre of alcohol and water, without any bubRcqiiout 8tand<u*(l- 
ising being requisite; and for that of the Stmulaid calcium solution (the use of which is 
optional), 1*11 grammes of calcium chloride to bo dissolved to a similar bulk; it is ovidont that 
the faith of the eminent chemist alluded to, in either of his Standards (save the mmk!), must 
be remarkably small. I venture to say that not one sample of Castile soap of the precisely 
requisite composition can be found in the market, and I have yet to see tho pure, anhydrous 
and non-alkalme calcium chloride fit for making a stardard solution. Besides, not 10, but 
9*82 grammes of Castile soap, containing 60 per cent, of olive oil would be theoretically 
required to give a solution of the proper strength. 

The reaction between eoap solution and oaloium and magnesium salts Las been largely 
misunderstood, and a great deal of misapprehension and difficulty has been produced 
by the incomplete knowledge of that reaction. If sodium oleate, and calcium and 
magnesium salts in their mutual action produced nothing else but calcium and magnesium 
oleates and neutral sodium compounds, there would bo no reason whatovor why waters of 
any hardness should not be correctly tested by the soap method, or why the presence of 
magnesia should create the slightest difficulty. 

A very simple and stiikmg experiment however, shows that the reaction instead of being 
a mere double decomposition is a much more intricate one. If a solution of soap, which 
must be perfectly neutral to phenolphthaleine, be poured into distilled water containing 
some of that indicator, the deep violet colour produced conclusively proves the liberation of 
a large amount of free alkali or of a basic oleate. This reaction justifies the etatemont 
which is commonly made in explanation of the detergent action of soap, hut no colouring 
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matter illustrates the fact so well as does phenolphthaleine, turmerie being unsuited, as it gives 
an alkaline reaction even with soap neutral to the phthaleine. If the neutral soap solution is 
poured instead into distilled water into ordinary drinking water plus phenolphthaleine, the 
alkaline indication becomes quite marked before there is an excess of soap; that is to say, 
before a lather can be produced. Tbe natural and inevitable consequence of the presence 
of the free alkali is the neutralization of free and half combined carbonic acid, the 
precipitation of part of the calcium carbonate, and, in the presence of a sufficient amount 
of magnesium salts, the separation of magnesium hydrate. 

In waters with an excess of free carbonic acid the separation of calcium carbonate 
could not take place; but, in most very hard waters, calcium oleate and calcium carbonate 
would be precipitated concurrently and the hardness would be under-rated. Hence the 
necessity of diluting hard water down to a very low degree. 

In the presence of magnesium salts, the lather, as is well known, becomes tenaceous 
and devoid of lustre. According to the explanation given above, free docculent magnesium 
hydrate would be the cause of this appearance. 

When all the lime is precipitated, a lather is obtained, but after a while this dis¬ 
appears, and a further quantity of soap solution is wanted, corresponding roughly with the 
amount of magnesia present, to produce a permanent bright lather. I can offer no other 
explanation of this phenomenon but that the precipitated magnesium hydrate acts upon 
the soap and gradually is j&nally converted into the oleate. Indeed, mi^esia suspended 
in distilled water does consume soap solution. 

My explanation thus embraces the three puzzling points in the testing of the 
hardness by soap, viz., the impossibility of accurately titrating hard waters; the dirty 
appearance of the lather in magnesian waters; and the stop at which one arrives 
when all the lime is precipitated, the magnesia gradually coming into action. 

I think I have said enough to remove Olark’s method of hardness estimation out 
of the list of tolerable volumetric methods. Its indications cannot be uniform, but are 
dependent upon the circumstances of each individual case. 

Digressing somewhat from my subject, I should like to point out, that, quite analogous 
with the misconception of the soap reaction is Olark’s idea of softening water by Kme. 
He directs to estimate tho temporary hardness and to add an amount of caustic lime equal to 
that present as carbonate. It is palpably evident that the temporary hardness has 
nothing whatever to do with the amount of lime to be added; this depending solely upon 
the quantity of free carbonic acid, which is no% in any way, regulated by the proportion of 
temporary hardness. 

Now it must be acknowledged that it is desirable to uphold the distinction of calcium 
and magnesium salts as “ temporary ” and “ permanent,” a simple gravimetric estimation 
of these two bases not giving sufficient information as to the character of the water. 

The method which I am about to propose is not new in principle; it is an extension 
of Mohr’s process of titrating alkaline carbonates in water by means of standard acid. 

I prepare a standard acid by diluting 20 c.c. of normal sulphuric acid per 

litre), to 1,000 c.c., and a solution of 1*06 of pure, freshly ignited sodium carbonate in a 
litre of distilled water. 1 c.c. of the acid is capable of neutralizing *001 gramme of 
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OaCOg, whilst 1 c.c. of the sodium carbonate solution precipitates a like amount of OaOOg 
from any soluble lime salt, or an equivalent weight of magnesia. Equal volumes of the two 
solutions neutralize each other. 

• 100 0 . 0 . of any water to he tested are tinted with phenaoetoline, methylorange or 
cochineal solution, heated nearly to boiling, and the standard acid is added to neutrality. 
Each c.c. used indicates one degree of temporary hardness, oaloulatod for 100,000 parts. 
So far, Mohr’s method. 

To another 100 c.c. of the water a measured quantity of the sodium carbonate solution 
is added, a good deal more than enough to decompose the whole of the soluble (permanont) 
salts of lime and magnesia. Generally an amount in c.c. equal to about the proportion of 
total solids per 100,000 is amply sufficient. The mixed solutions are then evaporated in 
a platinum basin to dryness. The residue is taken up with a little recently boiled distilled 
water, the solution filtered through a very little filter, the residue washed three or four timos 
with very small amounts of water, and the alkalinity of the clear solution titrated hot by 
means of the standard acid. The alkali added, minus the acid used, indicates the permanent 
hardness, calculated as OaC 03 . 

The evaporation must take place in platinum, glass yielding even during a comparatively 
short time so considerable traces of alkali to the hot solution that the permanent hardness 
is much under-estimated. It is well to evaporate to dryness, in order to render the 
magnesia, which at first separates as voluminous fiocks, granular, compact and readily 
washable. Generally, at most 150 to 200 c.c. have to be evaporated, and this, of course, 
takes very little time. 

Of the three indicators enumerated I prefer phenacotoline. It is rod in alkaline and 
yellow in acid solutions, methylorange being yellow in presence of alkali and red with acid. 
The change is sharpest with phenacetolino, but slightly less so with methylorange, and more 
gradual with cochineal. All three indicators are, contrary to the statements generally made 
in respect to them, somewhat sensitive to carbonic acid. For if a solution of sodium 
carbonate, tinted with one of them, be neutralised as accurately as possible with acid, and 
the solution then heated just to the boiling point, an alkaline reaction will again manifest 
itself, and a further small volume of acid will be required to render the liquid permanently 
neutral. Such effect of carbonic acid may not be noticeable when working with standard 
solutions of ordinary* strength, but it must not be neglected when milligrammes and tenths 
of milligrammes are to be measured. 

The following figures will show that, when working as described, the two solutions, 
NagOOj and HaSO^, very accurately neutralise each other:— 


Phenaoetoline. Methylorange. Coouineal. 

c.c. Acid. c.c. A lk al i . c.c. Acid. c.c. Alkali. c.c. Acid. c.c. Alkali. 

18-2 18-0 . 28* 22-5 . 22*2 21-7 

24-8 24-8 . 15-8 15-8 — — 

16-8 16-6 . 25-0 24-8 . — — 


That the process (Mohr’s) of estimating alkaline carbonates in water by titration with 
acid is capable of giving very fair results, is generally acknowledged. I have, however, 
deemed it advisable to carry out some test experiments in this direction. I also append a 
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number of analyses, in which both the temporary and the permanent hardness were titrated 
alkalimetrically, the amounts of lime and magnesia being likewise determined by 
precipitation. 

Flolution of Calcium Carbonate, —G-raTimetrically, 28*0 CaCO, per 100,000. Volu- 
metrically, 27*5. 

Magnesium Carbonate Solution. —Contained 18*2 parts of MgO, corresponding to 
83*0 of OaCO,. 100 c.c. used 33*5 c.c. acid. 

Calcium Chloride. —47*60 CaO = 85*0 OaCO,. Temporary hardness, none; per¬ 
manent, 84*8. 

Magnesium HuIphate.S'(}Q MgO, corresponding to 21*7 of CaCOg. No temporary 
hardness; permanent, 22*3. 

Solution containing Magnesium Cklotide and i^alciim Sulphate. —OaO 87*72 = 67*4 
GaCOg. MgO 7*28 = 18*1 OaCO,. Calculated hardness, 85*6. No alkalinity. Per¬ 
manent hardness, 85*2. 

Water, containing 11*88 CaO = 21*2 CaCO,, and *47 MgO = 1*17 OaCOg. 
Calculated hardness, 22*4. Alkalinity, 18*7. Permanent hardness, 8*2. Total hardness 
titrated, 21*9. 

Water, containing 21*92 CaO = 39*1 CaCO,, and *78 MgO = 1*7 CaOO,. 
Calculated hardness, 10*8. Temporary hardness (alkalinity), 23*3. Permanent, 17*4. 
Total found, 40*7. 

Water, with 8*78 OaO-16*7 CaOO,, and *69 MgO = 1*7 CaCO,. Calculated hard¬ 
ness, 17*4. Used 14*2 c.c. for temporary and 8*8 c.c. for permanent hardness. Total 
found, 18*0. 

Water, with 11*48 OaO rr 20*5 CaCO,, and 4*01 MgO = 10*0 CaCO,. Calculated 
hardness, 80*5. Used 15*7 c.c. of acid for temporary hardness; permanent, 18*6. Total 
found, 29*3. 

These test experiments, I trust, will be hold to supply a sufficient amount of proof of 
the accuracy of the method proposed; they also show that it is applicable equally to lime 
and magnesium waters. 

I sincerely hope that the alkalimetric estimation of both descriptions of hardness will 
spoedily supersede the use of soap solution, which has no other recommendation than its 
comparative antiquity. 

ON CONDENSED MAEE’S MILK. 

By Dr. P. Vibth, F.C.S. 

Whilst cow’s milk has been condensed on a large scale since several decennaries, and 
this branch of industry has spread over nearly all the countries of Europe, nothing was 
heard of condensed mare’s milk until a very short time ago. If some mare’s milk has 
been condensed at all previous to the year 1882, it certainly was done as a mere experiment 
and not as a matter of business, with the aim to augment the number of foods specially 
destined for nourishing infants and invalids by a new preparation. 

It was only in the last year that this subject was taken up by an English company, 
which established a manufactory of condensed mare's milk at Samara, in the steppes of 
Southern Bussia. Condensing was executed for several months in the last autumn, until 
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with the begiimixig of the winter tibe mi ll? supply stopped. I learn that mare’s milk, 
condensed during that time, is used daily in a children’s hospital in St. Petersbnrgh, with 
very satisfactory results. 

But it is not my business to speak about the effect of the preparation, especially as that 
would be premature, experiments with the milk having been earned on in one place for 
a proportionately short time only. I merely want to publish the results of the examination of 
two samples of condensed mare’s milk from Samara, 1 had the opportunity of analysing lately. 

1. Sample, contained in a tin, similar to those containing Condensed Swiss Milk. 
Colour; not quite pure white; consistency: very thick, if taken out by means of a glass 
rod sticking to the same and not flowing off; smell: sweet, aromatic, resembling that of 
honey; taste: some people think it not at all objectionable, others And it disagreeable, 
disgusting and irritating, 

2. Sample, contained in a wide-necked glass bottle, corked and waxed. Qualities on 
the whole the same as in the previous case, but colour more yellowish, smell and taste less 
pure, somewhat rancid. 

The condensed milk readily dissolves in warm water, yielding a liquid of milky 
appearance. The composition of the two samples was found to be as follows :— 


Water. 

Solids . 

Sample 1. 

. 82-10 „ . 

Sample 2. 

. 81-20 „ 

Fat . 

. 12*07 ’ . 

. 10 08 „ 

Protein . 

. 13 50 „ . 

15 23 ,, 

Sugar . 

. 51*88 „ . 

. 64 00 „ 

Ash . 


. 1-80 „ 


By these figures it appears that the milk was reduced to the seventh part of its 
original bulk by concentration. After having concluded my analyses, I loarnod that tho 
degree of concentration was really this, and that 2*88 per cent, of cano sugar had been 
added to the mare’s milk. Taking in account these facts, tho composition of the milk 


employed would have been as follows :— 



Sample 1. 

Sample 2. 

Water . 

.... 90*39 per cent . 

.. 90*52 per cent. 

Solids . 

.... 9*61 „ . 

9*48 . 

Fat . . 

_ 1-76 „ . 

.. 1-47 

Prntftin ,, ,, t , .. 

_ 1-27 .. . 

• • a. ^ 

2*23 

Sugar . 



Ash .. 

_ _ 

0*27 

Four samples of mare’s milk analysed by Landowski and Biel, 

were of the following 

composition:— 



Landowski. 

Bid. 


Water 89*29 per cent . 

90*26 por cent. .. 90 62 pei cent. 

.. 90 38 pei cent. 

SoHds 1071 „ 

9*74 „ .. 9 38 „ 

.. 9*02 „ 

Fat .. • • 1*16 .... 

1-26 „ .. 1-11 „ 

.. 1*56 „ 

Protein 1*87 „ .... 

2-85 „ .. 2-78 „ 

.. 2*02 „ 

Sugar.. 7*32 „ _ 

5-84 „ .. S-21 „ 

.. 6*73 „ 

Ash .. 036 „ _ 

0 29 „ .. 028 „ 

.. 0*81 „ 

The large amount of milk sugar present in mare’s milk renders it possible to abstain 

from adding a large quantity of cane sugar, and the high degree of concentration admits 

of the assumption that condensed 

mare’s milk will keep without decomposition for some 

length of time if contained in air-tight closed vessels. 
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ON THE PEESENOE OF COPPER IN GEEIEALS. 

By Edward F. Willoughby, M.B. (Lond.) 

For more than half a century a belief or suspicion has existed that bakers occasionally 
resorted to the use of copper sulphate with the same aim as that with which they more 
frequently employ alum, viz., to produce a fine looking white bread out of damp and 
damaged flour. That the notion has not been entirely groundless was shown by the 
conviction of Belgian bakers in 1848 and in 1847, and of one at Calais not long since, but 
there is no evidence that the fraud has ever been perpetrated in this country; although, if 
proved, it would no doubt be punished with the utmost rigour. 

On the other hand it has been at various times asserted that copper is, or at least may 
be, present in flour as a normal, or more correctly a natural, constituent derived from the 
soil, and when we consider the extreme delicacy of our tests, we must bear in mind the 
possibility of mistaking such quasi-normal presence for a fraudulent addition. 

Vauquelin, nearly sixty years ago, believed that ho detected copper in the ashes of some 
plant, but the discovery seemed so incredible that he did not venture to publish it at the 
time. From 1828-1880 Meisner gave in the Journal da Pkarmacie et de G7i/»iwthe results 
of a series of analyses of various plants containing coppor. In 1500 grammes of wheat he 
found 0*007, and in the same weight of flour 0*001 gr. of copper. These proportions he 
believed to be under the truth, since the process ho employed involved some loss of the metal. 

Between 1830 and 1888 Sarzoau and Boutigny, working independently, verified the 
presence of copper in the proportion of 0*0046 in a kilogramme of wheat, and of 0*0006 in 
one of flour. They found that it resided chiefly in the bran, and that consequently the 
coarser and browner flours contained more than the finer, whence Sarzoau suggested that it 
might exist in the form of a phosphate. Chevreul cast doubts on their conclusions, since he 
failed to find it in some coses, and considered it to be an accidental contamination through 
careless manipulation. J. Hopft* (Vackenroder Arch. f. Ph. LXVl., 140; had shown that 
plants may be made to absorb considerable quantities of copper by watering them with a 
solution of the sulphate, although in so doing they lose health and ultimately perish. The 
presence of copper in cereals might plausibly bo attributed to the practice of washing the 
seed com with copper sulphate in place of lime with a view to the destruction of vermin, 
but in a paper read before the Academy of Medicine in January, 1848, M. Deschamps of 
Avallon proved its presence in the produce of a field which had belonged to the same 
proprietor for forty-two years, and to which copper had never been thus applied. (Bulletin 
de VAcad. de Med. XIIL, 542/ Among the results given in this paper are the detection 
in a kilogramme of wheat 0*004, of potatoes 0*00284, of potato starch 0*0008, and of rice 
0*00613 gramme of copper, llo supposes the copper in the soil to be derived either from 
the detrition of metalliferous primary rocks or from the decomposition of ii'on pyrites 
containing an admixture of cupric sulphides and carbonates. Analyses showed that the 
‘‘calcaires a gryph4es arqudes,” the belemnitic limestones, ferruginous sands and the 
particles of ferrous oxide which abound in the marls overlying the first mentioned limestones 
all contained copper. He imagines that the copper exists in the soil for the most part as 
a carbonate, which, being soluble in ammonium carbonate, is absorbed along with it by 
plants in the form of a cupric-ammonio-carbonate, and on the breaking up of the molecule 
and fixation of the nitrogen in the tissues the metal is set &ee. He thus accounts for 
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the larger amount found in the more nitrogenous structures as the testa or bran. The 
use of cupric sulphate for ** liming” the seed corn year after year adds enormously to th© 
copper, if any, originally present in the soil. 

Q-oing hack to the year 1831, we find Kuhlmann contributing to the Ann, d'lhjg* et 
de Med, leg, V, 389. “ Considerations sur Temploi du sulphate de cuivre et de diverses 

matieres salines dans la fabrication du pain.” He stated that the end for which it was used 
was attainable by adding one part of cupric sulphate to 30,000 of fiour (equal to one part of 
metallic copper in 300,000 of bread) though with floor but slightly damaged one in 150,000 
parts might bo enough. The first named proportion could not be surpassed with impunity, 
for 1 in 4,000 gave a sodden bread, and 1 in 1,800 completely arrested fermentation, and 
imparted a greenish tinge. 

Kuhlmann asserts that he had obtained from several bakers admissions as to its use, 
of course in the smaller proportions, which, though they could scarcely be deemed noxious, 
he held to be fraudulent as permitting the use of inferior flour, though Dr. du Moulin, 
among others, justified the practice as a means of avoiding a diminution of the national 
food supply. 

The subject seems to have been almost entirely neglected until last year, when M. J. 
Van del Berghe, director of the laboratory of the Provincial Agricultural Laboratory of West 
Flanders published in the Bulletin de la Societe de Mcdecine de Gand^ and tixe Journal dei> 
Connaissances Medicates, April 20, 1882, notes on tho presence and estimation of copper in 
bread. Suspecting the presence of copper in the broad he used daily, ho made analyses of 
samples &om three of tho best bakehouses in Ghent, and found it in each. Surprised at 
these results, he examined several samples of wheat which gave a very similar proportion, 
viz., 0*0058 grammes of sulphato in 500,000 grammes, or 9*2] in a million of metallic 
copper. Still thinking it might have been derived from “ liming,” he analysed 250 grammes 
of oats which he knew had not been so treated, and found 0*0084 grammes of tho sulphato, 
or 10 3 in the million of metallic copper, a considerably larger proportion than existed in 
the wheat or bread. BUs reagents were absolutely pure, yet every sample of bread examinod 
contained from 8 to 10 parts of copper in the million, which he concluded was not added 
in baking, but pre-existed in the grain. M. Van del Berghe conceives it to be of the 
highest importance that the amount of copper that may exist normally in wheat should be 
determined in the interest of the public, as well as what amount, if added, would be 
injurious to health. 

Dr. V. Galippe has conducted like analyses on a larger scale, with the results shown in 
the following table:— 

■rrr. . . « . , n-. Coppd lu a kiloRiaffimi. 


I r jukWMv XX v/xxL %i/wxxvxciix Jb xc4xxvr^ V V/XVIV/ 

„ „ la Cliatro (Indio). O-OOSO 

„ „ Oiandvilliers (Oise). 0-0052 

„ „ Alichigan . 0-0070 

„ „ American, Eedwinter. 0-0085 

„ „ Califoinia .. 0 0050 

„ „ Native Bne . 0 0054 

„ „ American soft . O-OlOB 

„ „ JRussia, hard Taganrog . 0 0088 

„ „ Algiers, hard. 0-0062 

ityo . 0 0050 

Oats. 0-0081 

Bailey . 0-0108 

Bice. 0*0016 





















THE AHALW. 


85 


All the wheats except that from la Ohtoe also contamed manganese. 

The mean of Dr. Galippe’s analyses gave for the bran 0*014 gr. per kilogramme, and 
for the farina 0*0084 of copper. He examined next the bread supplied by the poor law 
authorities and to the troops: the former contained in the kilogramme max. 0*0055, min. 
0*0044, mean 0*0047; the latter, max. 0*0080, min. 0*0036, mean 0*0048. 

Various samples of the bread sold in the shops averaged 0-0044. Eye bread, max. 
0*0044, min. 0*0015, mean 0*00246. Oatmeal 0*0042; and, lastly, English bread only traces. 

Ts this due to the less general use in this country of washing with sulphate of 
copper, or to the mere accidental selection of a sample ? 


SELENIUM IN COMMERCIAL SULPHURIC ACIDS, AND ITS ACTION ON 

SHALE OILS. 

By James Hamilton. 

In connection with tho Paper on this subject published in our last number, the following, 
which was lately road before the Royal Physical Society of Scotland, will be of interest:— 

Before enteiing into tho subject of the action of selenium on mineral hydro* carbon 
oils, it may bo not uninteresting if I were to give a short sketch of the production and 
manufacture of fheso oils, and the manner in which selenium would be liable to affect them. 
The shalo from which tho oil is produced is brought directly from the pits or mines where 
it is found to the retorts. In this state the size of the pieces of shale is very unequal, 
and to render them of a comparatively equal size, and also to enable tho oil vapours to 
escape mure easily from it, the shale is put through what is known as the breaker.” 
From the breaker the shale is put into tho retorts. Various kinds of retorts are used, 
the three commonest forms being the Henderson patent, the vertical, and the Young &Beilby, 
all possessing attributes suitable to the different kinds of shale. In all these retorts, steam, 
either superheated or soft, is used. Tho products of this distillation are oil, ammonia- 
water and an uncondensable gas, which latter is brought back to heat the next charge of 
shalo. The ammonia-water is separated from the oil, and by one or another means the 
ammonia in it is converted into sulphate of ammonia. 

The oil more particularly concerns us. From the receiving tank of the retorts it is 
pumped into a Charging tank, and from this charging tank is run into stills, which are 
generally known as the ** crudes.” In this distillation, as in all distillations throughout 
the process, varying percentages of steam are used. The distillate is only slightly fraction¬ 
ated, naphtha being separated. The oil is now known as “ once-run oil.” 

From the receiving tank of the crude stills tho oil is pumped into a “ washer ”— 
a washer being a suitable vessel, able to contain from 500 to 2,000 gallons, the contents of 
which may be stirred either by air or by some mechanical means. On the oil in the 
washer sulphuric acid is run, and the contents agitated as long as is necessary to saturate 
the acid with tar. This tar is run off, and a second quantity of acid is added. In like maimer 
this also is agitated, allowed to settle, and the tar run off'. This process is continued 
until all the tar which it is advisable to separate at this stage is carried off. At the end of 
the last agitation the oil is allowed to settle for about three hours, in order to allow the 
tar more completely to separate. After settling for this length of time, the oil is run into 
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what is known as the “ soda washer,” where it is treated with a strong solution of caustic 
soda, in order to neutralize any acid which may be left in the oil, and to prepare the oil for 
another distillation. 

From the soda washer the oil is pumped, blown by means of air-pressure, or run into 
the second-stage boilers or stills ; from these stills it is fractionated into a light portion, 
sp. gr. about -828, which contains little or no solid paraffine, and a heavier portion, sp. gr. 
about -877, which at 60® Fahrenheit, is solid with paraffine. The light portion is taken 
and treated with acid and soda, as before, and is then again distilled. The clistillato is 
fractionated into ’84, *85 oil, and oil at about -805 sp. gr. It may be as well to mention 
here in order to avoid repetition, that the heavy fractions at the end of light oil distillations 
are mixed with the light fractions at the beginning of the distillation of tho heavy portion, 
and thus carried on to the dnished state. Thus, the *84 to *85 oil is mixed with the *81 
to *85 oil from the beginning of the distillation of the heavy portion, and they are both 
washed together, and then form what is known under the various names of marine oil 
(from its application to ships' lamps), mineral colza, or under the common-place title 
840/50 oil. It is somewhat a waste product, perhaps its prmcipal use just now being 
840/50 bloomless for the adulteration of rape and other high priced vegetable oils. If the 
‘805 fraction is wanted as crystal oil,” it is treated with acid and a weak solution of soda, 
and after washing with water it is ready for the market. 

If it is wanted as No. 1 burning oil, it is washed with acid and a strong solution of 
soda, again distilled, and without treatment it is ready for tho market. This process may 
seem curious, but the idea is to get as good a light from tho No. 1 burning oil as from 
crystal oil, without the same crusting of the wick occurring as in crystal oil, duo to the 
presence of minute traces of sodium sulpho-olefines. The heavy portion, containing tho solid 
paraffines, is taken in a liquid state to the xiaraffine sheds, whero paraffine of a melting 
point about 118® Fahrenheit is taken from it by means of a freezing machine, fJtor 
presses, and hydraulic presses. This crude or green scale contains about 4 per cent, oil 
and 2 per cent, dfrt and water, and is the substance most largely used in tho manufacturo 
of paraffine candles. 

The oil pressed from this green scale is knovm as blue oil, and after the separation 
it is taken and treated with acid and soda as I have previously described. From the 
washer it is pumped into what is known as the lubricating or ** lub ” stills, and is thoro 
fractionated practically into *865 and *885 oils. I may mention that, in order to bleach the 
oil it is treated with solid caustic soda in the stills—that is, solid caustic soda is hung in 
the still in order that it may bleach the vapor as it is formed. Those *885 and *805 oils aro 
either washed with acid and a weak solution of soda, and thoroaftor the low-melting-point 
separated, or the paraffines are first separated and they are then washed. Tho paraffine 
from the *865 oil has a melting point of about 95® Fahienheit, and that from the *885 oil 
of about 100® Fahrenheit. In order to separate these paraffines, the oil has to be frozen 
down to about 18® Fahrenheit. 

We now come to the action of selenium upon the oils. About two months ago a dis¬ 
coloration was noticed in some burning oil in the process of manufacture, and before long 
tho same discoloration was noticed in the whole of the oils, both heavy and light. There 
are many things which might have caused this discoloration, among others, under treatment 
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mtli vitriol in the first stages, or vitriol which contained nitric acid as an impurity being 
used in the later stages. In order to prevent confusion hereafter, I will call sulphuric 
acid by its commercial title, vitriol. 

As in our works the first of these causes was carefully noticed and prevented, this 
cause was at once put aside; but in regard to the latter, we were not equally certain. 
The vitriol from our stock gave decided traces of nitric acid, and of course we at once 
blamed that impurity; but as we are supplied from two vitriol works, it could not be 
decided till further supplies of the acid arrived, who was the erring party. Next day 
two tanks of vitriol came in from the different makers. One of them showed distinct 
traces of nitric acid, with both the ferrous sulphate and indigo tests. The other gave the 
indigo, but not the iron test. They both wore, of course, at once rejected, but the second 
is the one with which we were more particularly concerned. Why it should give the indigo 
and not the iron test was rathor a mystery* On receiving our notice of rejection, the 
makers at once sent out and sampled the acid, and thereafter sent the sample to an 
Edinburgh chemist, who reported that it only contained -005 per cent, of nitric acid by 
the nitrometer, an instrument which I had not by me at the time. 

This result puzzled us considerably, and we went on using the acid, attributing the 
bad color in the oils to a tank of the other maker’s vitriol, which by some inadvertence 
had been allowed to pass into the refinery. Three days were allowed to elapse, when, in 
place of the oil getting belter in colour, it grew worse. The supply of both these makers* 
acid was then stopped, and an acid which we knew to be pure used in the refinery. I told 
my friend, Mr. Hunter, of our difiicultios with the oil, and of my opinion that there was 
something seriously wrong] with tho acid which had given the indigo and not the iron 
reaction. Ho advised me to bring in a sample, and we would examine it together. One of 
the results of this examination was, that it contained practically no nitric acid, and yet 
it gave the sulphate of indigo reaction; the other result was that there was something 
foreign in the sulphuretted hydrogen precipitate, as it was reddened to a considerable 
extent. A portion of this precipitate, with gentle heating, almost completely dissolved in 
ammonium sulphide, leaving a very slight black residue, which was at the time thought, 
and afterwards proved to be, lead. Another portion was boiled with ammonium carbonate, 
when the yellow arsenic sulphide dissolved, and left a reddish>brown residue, which was 
reduced by the action of stannous chloride. This strange residue was at once put down 
as the cause of our oil going back in colour, but we had not at that time sufficient leisure 
to go into the matter farther. In the mean time our oil had come back to its original 
colour, with the acid which we knew to be free from any impurities, and this of* course 
almost conclusively proved that there was no fault in the process. But, in order to farther 
prove that it was the faulty acid which had done the damage, it was again allowed into the 
refinery, when the same symptoms were noticed. As this could not be allowed to go on» 
an official sample of the acid was sent to Mr. King and Mr. Hunter, when they in a few 
days reported that the only thing that was peculiar about the acid was the presence of an 
element resembling selenium, and which they thought was selenium. On farther examina¬ 
tion the impurity was conclusively shown to be selenium, and farther, that it had a very 
injurious action upon oils. 

This property of selenic acid, the state in which there can be no doubt the selenium 
exists in the vitriol, of acting upon mineral hydro-carbon oils has, as far as I am aware. 
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never before been noticed—the usual bugbear being nitric acid, which, in the case of this 
vitriol, was shown to be entirely absent. What its exact action is, is rather difficult to say. 
But the most likely explanation of its action is, that during the process of treating the oils 
with vitriol it forms a selenated olefine, which, during the washing with soda, is converted 
into a sodium-seleno-olefine, and this body, on exposure to air either reddens in color 
itself or acts on the oil in such a manner as to give it a red color. This is, we know, 
what happens with sulphuric acid, when the oil is over-treated. But in the case of over¬ 
treatment with sulphuric acid the evil is completely removed in the next distillation, while 
with selenium it is not, as the selenium compound distils over along with the oil and 
dissolves in it. This was particularly noticed at the worm ends of the burning oil stills, 
where, when the oil should have been white, it was yellow to no inconsiderable extent. 

This occurrence of selenium in sulphuric acid, and its action upon oils, is as 
important as it has hitherto been obscure; important, in so far as by its presence 
thousands of gallons of oil have been practically rendered unmarketable, and so obscure as 
to have misled the foremost of our oil-works managers and the leading chemists in the oil 
industry. In the benefit accruing to the oil trade from this investigation, personally, I 
claim but little, but, at the same time, there can be no doubt that the results are of the 
greatest importance, not only from an intrinsic, but also from a scientific point of view; 
.and if, in the credit that is going, I am only bracketed with llr. King and Mr. Hunter, I 
shall be more than repaid for the part I have taken in the inquiry. 


FOOD ADULTERATION IN FRANCE. 

The following Analyses were made at tho Paris Municipal Chemical Laboratory, during 
the month of March, 1888:— 


Natme of the . _, 

Samples Analj sed. 
aes. 70 


Vinegars. — 

Beers . 6 

Ciders. 2 

Alcohols and Liqueurs. 1 

Syrups. — 

Waters. 3 

Milks . 26 

Malt. 3 

Butters . 7 

Oils. 1 

Flours. 22 

Dough, Bread . 11 

Sweetmeats. 1 

Meiats. 1 

Preserves. 17 

Salt, Pepper . 20 

Chicory, Coffee, Tea.. 9 

Chocolates. 11 

Honeys . — 

Confitures . — 

Colouiing Materials .. 1 

Toys. 

Coloured Papeis. 3 

Tins . 7 

Pharmaceutical Pre-) 


Perfumery. 2 

Various . 30 


Total .... 271 


Passable 

89 

2 

1 

1 


6 

110 

2 


3 

1 

1 

1 

1 


Biut. 


Nut Xujtuiuus 

310 


lujlllious, 

5 

— 



4 


_ 

5 


_ 

1 


6 

1 


— 

— 


6 

115 


— 



__ 

10 


_ 

13 


_ 

3 



1 


1 

— 


— 

— 


— 

1 



26 


_ 

— 


I 

12 


— 



3 

3 

231 


3 


545 


2 

20 

71 


Totals 

522 

2 

11 

8 

8 

1 

15 
257 

3 
19 
11 
25 

16 
1 
2 

23 

47 

11 

27 

1 

6 

19 

4 
8 

5 
7 

50 

1,118 
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LAW EEPOETS. 

Raid cm Coffee Dealers—Heavy Fines :— 

At Huddersfield, on Wednesday Feb. 7th, Edward Teal, grocer, Eing Street, and Alex. Wallace, 
grocer, Buxton Road, were charged with seUing adulterated coffee, and which were adjourned from the 
previous Wednesday, came on again for hearing. Mr. B. F. E. Sykes appeared for both the defendants. 
The case of the defendant Teal was taken first. The analysis showed 60 per cent, coffee, and 60 per 
cent, chicory; while the defence was that the sample was sold as a mixture, that the proportions were 
3 of coffee, 2 of chicory, and 1 of dandelion coffee, which was a fair mixture; and that the wrapper bore a 
label stating that the article was sold as a mixture, which protected the vendor under the Act. The 
reply was that the mixture of chicory was unreasonable in quantity, and was added to increase the 
bulk.—Some conversation took place between Mr. Kirk (sanitaiy inspector), Mr. D. F. E. Sykes, and 
the Bench, as to the reason why this case was adjourned for the purpose of a part of the sample being 
sent up to Somerset House for further analysis. Mr. Kirk said he afterwards found that the sample 
could only bo sent through the justices, and therefore it could not be sent: but Mr. Jarmain had again 
analysed the sample. The Magistrates’ Olerk also said that before the sample could be sent to Somerset 
House application should be made to the Magistrates. —Mr. Jarmain was re-called, and said he had made 
a further examination of the mixture without having succeeded in obtaining results different from those 
obtained last week. He had examined pure chicory and pure dandehon under the microscope, and there 
was very little difference between the two in appearance. That difference he did not find in the sample 
of coffee in question. He did not find the slightest trace of dandelion in the coffee.—Cross examined: 
Chicory and dandelion belonged to the same family or order of plants, and the roots were almost 
identical. It might bo that ho could not distinguish between chicory and dandelion in the sample; the 
difference was so slight as to make it difilcult to trace when the two were mixed with coffee. There could 
be only one-sixth dandelion, according to the ovidonce for the defence.—By the Bench: Supposing an 
equal bulk of chicory and dandelion root, after being roasted, wore mixed together, he could not tell the 
exact proportion of each under the microscope. Tho density of the articles, in which there was very 
little difference, helped him in determining tho quantity.—By the Magistrates’ Clerk: He did not say 
there was no dandelion in the sample, but ho had not found it. And he used all tho best means for 
ascertaining it.—Ro-oxaminod: Ho gave a penny an ounce for the dandelion root he now produced.— 
Mr. Sykes said, tho defendant, mixed the dandelion, knowing that it cost more than chicory or pure 
coffee, and intending that the dandelion should count not as chicory, but coffee; therefore there was no 
fraud.—The Mayor said tho Bench had considered the case fully, and had come to the conclusion that 
as coffee was in great consumption amongst poor people, it was necessary that they should be protected. 

They fined the defendant £5 and £1 8s. costs.-^In Alexander Wadlace’s case Mr. Sykes said the 

evidence was that the agent of Mr. Bark went to the shop of Mr. Wallace, and asked for a quarter of a 
pound of 16d. coffee. On analysis it was found to contain 33 per cent, of chicory, and only 17 per cent, 
of coffee, and there was no label upon the packet showing that the article was sold as a mixture of 
chicory and coffee. Well, it looked about as bad a case as a man could well imagine, and the analysis 
was so contrary to his instructions that he asked for an adjournment for further inquiry to be made into 
the matter, as Mr. Wallace was unwell and unable to attend. Inquiry had been made, and he should 
call witnesses who would give such an explanation as would leave the defendant technically guilty but 
morally blameless. He should prove that the defendant gave written instructions to Mr. Harrison, the 
manager at the shop in question, as follows:—** For sixteenpenny coffee, mix 76 per cent, of coffee and 
26 per cent, of chicory ”—26 per cent, being the quantify that Mr. Jarmain considered a fair admixture.— 
The Bench: It is not Mr. Jarmain’s advice.—^Mr. Kirk: Oh, dear, no; it is inadmissible in law.— 
Mr. Sykes added that the defendant’s instructions also said that the mixture was to bo wrapped in a 
wrapper similar to the one he (Mr. Sykes) now produced, bearing the printed label This is sold as a 
mixture of chicoiy and coffee.” Had those instructions been complied with, the defendant could not 
have been prosecuted for selling the mixture without notice to the public that it was a mixture, nor 
could he have been successfully prosecuted for fraudulently increasing the bulk, because that was a fair 
mixture. The defendant had given instructions that in future all his coffee should be mixed by his son 
at his central establishment, and shall not be left to the manager.—The defendant and his manager 
gave evidence bearing out the foregoing statement, and the canister bearing the defendant’s instructions 
as to the TOi™g was produced.—The Mayor said the Bench considered this a very bad case indeed, and 
they could not inflict a less penalty than £10. The only question with them was whether they should 
not inldot the full penalty. However, they had decided to fine him £10 and £1 8s. costs. 
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Fine for Selling Butterine ae Butter. 

At the South Staffordshire Stipendiary’s Court, held at Wednesbuiy, several important oases under 
the Sale of Food and Drugs Act were brought forward by Mr. Border, the inspector. The first case 
heard was that against Mr. J. Price, wholesale and retail grocer, of Bilston, who was summoned for 
seUing butterine as butter. Mr. Dallow appeared for the defence. Wm. Watson stated that when going 
through the Bilston Market, he met Mr. Toy, assistant to Mr. Border, who re(iuested him to go to the 
defendant’s stall and ask for a pound of butter. Be did as he was requested, and on arriving at the ' 
stall (which was a large one), he noticed placards on the top of the stall, *^A drop in Butter,” and 
‘‘Butter down again.” Be asked for a pound of butter, and tendered a half-crown in payment, receiving 
Is. 8d. in change. Cross-examined by Mr. Dallow: He had not yet been paid for purchasing the butter, 
neither was he engaged by Mr. Border. He accidently met Toy in the Market Place, and he requested 
him to go and purchase the butter. He would swear most positively that he asked for butter. He did 
not ask the price of the article with which he was supplied. There were no tickets on the article. Mr. 
Toy stated that on receiving the article from the last witness he saw tlie defendant’s assistants, and 
informed them that he was going to have the article analysed. The article was afterwards conveyed to 
Mr. Jones, the county analyst, who reported that the article contained 10*05 pe^ cent, of water, 2*12 of 
salt, 1*11 of curdy matter, and 86*72 of animal fat. In reply to the Stipendiary, Mr. Jones stated there 
was only a mere trace of butter. It was an article known as butterine and consisted chiefly of refuse 
animal fat. Be had heard of so-called butter being made of Thames mud. Be would not, however^ 
state that the article in question was made of Thames rhud. By Mr. Dallow: The article was not in any 
way injurious, and might not act injuriously upon a sick person. Be could not positively say that 
butterine was an article of commerce. He did not know that there were recognised places where butterine 
was manufactured. Be had heard of it being manufactured at Botterdam. It was said to be made from 
beef fat. Mr. Dallow submitted that the article was sold as butterine, and Watson was distinctly told 
when he made the purchase that the article was butterine, and not butter, and he therefore very respoctfuUy 
submitted that no case had been made out against his client. He afterwards called Thomas Price, the 
son of the defendant, who said ho was at the stall when Watson came up to it. On the stall were tubs 
of butter and butterine. They wore, however, separate. It was true that there were notices over the 
stall, ** Butter down again,” and also “ A drop in butter.” Watson, pointing to a tub of buttoriiio, said, 

“ I want a pound of this.” Ho did not say anything about butter. By Mr. Horder: It was not possibb* 
to buy batter at lOd. per lb. at the picsent time. Salt butter ranged from Is. to Is. 4d. per lb. At this 
time of year, if tradesmen had large stocks of batter in their collars, there was no doubt they would 
sooner sell it at a sacrifice rather tlian keep it, as the first loss was always the best. He was fully 
justified in putting up the notices which had been referred to by the witnesses, as butter was always up 
and down in price. The notices were, however, posted over the butter, and not over the buttoriuo. He 
would swear, and most positively, that there was a largo quantity of butter on the stall.—Henry James, 
an assistant, gave corroborative evidence, and two customers, who happened to be standing at the stall 
when Watson made the pux chase, stated that he distinotly asked for a pound “ of this.” The Stipendiary 
said, notwithstanding the evidence which had been called for the defence, he was convinced that in law 
an offence had been committed, because he was sure that, as Watson had a special object in view, he 
he would not ask for “ a pound of this,” as stated by the witnesses, but would ask for a pound of butter. 
He certainly considered that butterine should be ticketed butterine, and then there would be no mistake 
about it.—The defendant was fined £2 and £2 4s. costs. 

The Sale of Spirits under the Strength indicated on the Labels.—Strange Decision :— 

At the King’s Lynn Petty Sessions, on tho 16 th April, Messrs. LadymanA Co., grocers, agents for Mossrs. 
W. 6s A. Gilbey, were summoned before the magistrates for selling throe samples of spirits not of tho 
nature, substance and quality demanded. The charge, was brought by Mr. Ware, the superintendent of 
police, and inspector under the Act. Mr. Ware conducted tho prosecution; Mr. Poland, barrister of 
London appealed for tho defendants. Sergt. Taylor stated that, on the 15th March, ho went to 
Ladyman & Co’s, for a bottle of rum, for which he paid 2s. 3d. The rum supplied, the assistant directed 
his attention to the label on the bottle, which stated—” The strength being 33 per cent, under proof by 
distillation, it is suitable either for mixing with water, or as a digestive or stimulant with dilution.” 
Witness also bought a bottle of gin from a rack labelled “ Gin,” which was described as “ household gin, 
unsweetened; the strength being half strength (30 per cent, under proof) by distillation,” and a bottde of 
Scotch whiskey, labelled as “ Proof.” Mr. Ware said the next evidence was simply to put in the Analyst’s 
certificates. Mr. Poland objecting, referred tho magistrates to tho 21st section of the Act, and as that 
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reqturement had been made, the ooitificates were not evidence without the Analyst being called. Mr. 
Johnstone said he was Analyst for the borough, and on the 15th of last month the Inspector arranged 
to send him samples of spirits for analysis, and the same day he received three bottles marked “ Bum, 
Gin, and Scotch Whiskey ” from Sorgt. Taylor, and he declared the results of the analysis to be, Bum 
36*90 degrees under proof. Gin 62*30 degrees under proof, and the Whiskey 4*46 degrees under proof- 
On oross-ezamination, as to the process which he adopted fortesting the spirits, he declined to enter into 
.any explanation of the methods he employed, or to describe processes of analysis. Mr. Poland then 
addressed the Bench for the defence, stating that the case was one of much importance to the real 
defendants, Messrs. Gilbey, and that there had not been a conviction recorded against them in the course of 
their business, at the same time remarking that he was rather surprised that the Lynn Analyst should not 
have readily imderstood what proof spirit was (Mr. Johnstone: It is not what you tbir>1r it is); it was 
notorious what proof spirit was, and it was not mere obstinacy on the part of the Analyst, but it was a 
degree of ignorance to say that proof spirit was not half pure spirit, and half distilled water by weight, 
tested by Sykes’ hydrometer. Mr. Tyler, of the firm of Charles W. Tyler &JCo., wine testers, was next 
called, and stated that the Public Test Office was in Little Tower Street, City, and that he had made a 
careful analysis of the three samples by means of Sykes’ hydrometer, and that his results were Bum 87*4 
under proof. Gin 60*8 under proof, Whiskey 3*2 under proof, and that the testing of the liquors was very 
simple. After several other witnesses were called, the magistrates retired to consider their decision, and 
returning into court, the Mayor said: In this case the magistrates consider the charge against Mr. Ladyman 
as to the Bum and Gin be dismissed, but with regard to the Whiskey we consider the variance too great, and 
convict Mr. Ladyman in the penalty of 40s. and costs. Mr. Poland gave notice of appeal to the Court of 
Quarter Sessions at Lynn, and asked the court to fix the recognisances required. The Mayor said he 
would acc^t Mr. Ladyman in £100 and two sureties of £50. 

Milk and Fifty per cent of Added Water. 

David Barnard, a dairy farmer, of Oaks Farm, Chigwell, was summoned at the Stratford Police 
Court, at the instance of Captain Bittoe, an inspector undor the Food and Drugs Act, for having, 
through his nephew, sold a pint of milk which, upon analysis, proved to be adulterated. Mr. Willis 
appeared for the prosecution, and said this was one of the very worst cases that had ever come before 
the bench. Captain Bittoe stated that on January 6th last he mot the defendant’s nephew at the 
Chigwell Lane Station, having in his possession a quantity of milk consigned to a Mr. Abbot, of 
Leytonstone. Witness purchased a pint for 3d., and divided it into three parts, one of which, upon 
being sent to the Public Analyst, was certified to.having been adulterated to the extent ofj[60 per cent, of 
added water. Mr. Atkinson said that the defendant on his advice would plead guilty, but he wished a 
few facts to be taken into consideration. Mr. Barnard had a cow that was addicted to kicking, and it 
had on several occasions upset some milk. A lad was directed to tie the cow’s legs, but he did not do so, 
and the animal kicked over more milk, whereupon the lad, afraid of getting into trouble, made up the 
quantity with water. The lad was called and proved this, and in cross-examination said he got the 
water from one of the pumps, which were ** all over the yard.” The bench thought this a very bad 
case, and imposed a fine of £7 10s. and costs, £7 19s. in all. The money was paid. 

EECENT OHEMIOAL PATENTS. 

The following specifications have been recently published, and* can be obtained from 
the Great Seal Office, Gursitor Street, Chancery Lane, London. 


18^ Nastfi Patentee. Title ci Patent. Price. 

2612 B. W. Beddnsale •. Incandescent Electric Lamps .2d. 

3705 J. L. Somofi .. .. Electric Lamp.4d. 

3718 -E. G. Brewer . • .. Electric Arc Lamps.8d. 

3766 T. J. Handford .. .. Dynamo or Magneto Electric Machines.6d. 

8770 L. Epstein •. .. Preparation of Lead for Secondary Battery Cells .. .. 4d. 

3773 J. Imray .. • • • • Sulphites and Bisulphites for Bleaching Purposes .. •. 6d« 

3779 B. J. Mills •. .. Electric Lamps .8d. 

8789 E. A. Brydgea •. .. Oxidising Alcohols, ..8d. 

3802 C. T. Eingzett .. .. Secondm^ Batteries .. «. .. ..4d. 

8812 J. S. Beeman, W. Taylor 

and F. King *. .. Secondary Batteries.. •• ..fid. 

3814 HJ. Haddan .. .. Electric Lamp Apparatus .. .. *.6d. 
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Name of Patentee. TiUe of Patent. Price 

3821 F. Mori.Electric Lamps . 

3822 Ditto .Batteries for Storage of Electricity .2d. 

3825 S. H. Emmens .. .. Electric Motors . 

3835 P. & F. M. Spence .. Alma and other Salts of Alumina.4d. 

3856 W. B. lake .. .. Electric Lamps or Lighting Apparatus.2d. 

3861 G. Pfannknohe and A. A. 

Dixon.Electric Incandescent Lamps ..2d. 

3869 E. Desfoss6 ., .. Dynamo Electiic Motor Machine.4d- 

3891 H. XJlsmann .. .. Manufacture of Basic Fireproof Materials from Alkaline Barths 4d. 

3893 H. J. Haddan .. .. Secondary or Storage Batteries.2d. 

8606 W. E. Lake .. Electric Lamps . 

3941 N. 0. Oookson .. .. Secondary Batteries.2d, 

3950 S. G. De Ferranti and 

A. Thompson .. .. Dynamo Electric Machines .. .. .. •• •• •• 0^, 

3955 T. J, Handford .. .. licandescmg Electric Lamps .6d. 

8961 Ditto .Secondary Batteries.6d. 

3961 H. T. Barnett .. .. Secondary Batteries.6d. 

3976 J. E. T. Woods .. .. Secondary Batteries and Electric Accumulators.4d, 

3976 T, J. Handford .. .. Electric Lights .6d. 

3977 D, Urquhart ., .. Manufacture of Ammonia and Purification of Shale Oils . - 4d. 

3991 T. J. Handford .. .. Incandescing Oonductois for Electric Lamps.4d. 

3999 G. Johnson .. ., Eecovery of Caustic Soda or Potash, Employed for Extraction 

of Arsenic from Copper Precipitates.2d. 

4017 H. J. Haddan . • ,. Manufacture of Hydrate of Glucose from Starch ., .. 4d. 

4046 J. D. Mackenzie ., .. Electric Arc Lamps.6d. 

4057 ‘E. P. Alexander.. .. Manufacture of Ammonia and Bone Black .. .* •* 6d. 

4079 L. H. M. Somzfie .. Secondary Batteries.6d. 

4065 C. S. Sndl .. ., Electric Lamps .2d. 

4084 P. B. Allen •. .. Arc Electric Lamps .. .. .6d. 

4107 C. F. Clans , • ., Manufacture of White Pigments, Alkalies, &o, .. •. • • 4d. 

4181 Ditto .Manufacture of Silicate of Zinc, Lead, Baryta, and Strontia .. 4d. 

4144 W. L. Wise .. ., Manufacture of Caustic Potash and Soda .4d* 

4178 D. G. Fitzgerald and T. J. 

Jones.Secondary or Storage Batteries.4d. 

4180 J. Jameson .. .. Carbons for Incandescent Eleotrio Lamps.4d. 

4186 L. Hartmann .. .. Construction of Toltaic Batteries., 2d. 

4224 W. L. Lake .. .. Manufacture of Starch .6d. 

4226 W. Green.Manufacture and Treatment of Soaps.4d. 

4238 W. Crookes .. .. Inoandescent Lamps.6d 

4250 T. Donniihome .. .. Dynamo Magneto Electric Machines .4d. 

4254 F. W. Durham .. •. Yoltaic Batteries . 2d. 

4266 T. Slater.Storing Eleotrio Energy.2d. 

4308 E. Fiankland .. .. Electrical Storage Batteries.4d. 

4876 M. Deprez .. .. Dynamo Electric Machines.8d. 

4717 J. Gordon and J. Gray .. Disc Dynamo and Magneto Eleotiio Machines.6d. 

BOOKS, &o., EECEITED. 

The Chemist and Druggist; The Brewers’ Guardian; The British Medical Journal; The Medical Press; 
The Pharmaceutical Journal; The Sanitary Eecord ; The Miller; The Provisioner; The Practitioner; 
New Bemedies; Proceedings of the American Chemical Society; Le Practioien; The Inventors’ 
Eecord ; New York Public Health ; The Scientific American ; Society of Arts Journal ; Sanitary 
Engineer of New York; The Chemists’ Journal; Weekly Drug News; Sugar Cane; Country Brewers’ 
Gazette; The Medical Eecord; The Grocers’ Gazette; London Water Supjdy, by Crookes, Odling and 
Tidy; Chemical Beview. • 
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SOCIETY OF PUBLIC ANALYSTS. 

A Gbnebal Meeting of this Society was held at Burlington House, on Wednesday, the 
80th May, the President, Mr, Wigner, in the chair. 

Messrs. Kingzett and Baines were appointed Scrutineers to examine the voting papers, 
and announced that the following had been elected: As Members-*>8. A. Burrell, of Leeds, 
Public Analyst for Cork, and H. B. Turner, of Massachusetts, Analytical Chemist. 
As Associate—B. Bodmer, Assistant to Dr. Stevenson. 

The following were proposed for election: As Member—^Edwin Lapper, L.E. and 
Q.O.P.L., Dublin. As Associate—Smith. 

The follovting papers were read and discuHbed: 

^‘Note on the use of Batter, Milk, and Mammary Tissue in the Manufacture of 
Butterine,’* by C. Meymott Tidy, M.B., P.C.S., and G. W. Wigner, F.C.S., F.T.C. 

“ Contribution to the Examination ot the Fixed Oils,’’ h\ W. Fox, F.C.S. 

On the niobt simple and geuerall}*^ useful Mode oi expressing the Hesults of Water 
Analysis so aa to be uni^ersall) comprehensible, with Examples drawn from London 
Water, and also from a Case of Typhoid Epidemic,” by John Muter, M.A.., Ph.D., 
FJ.C.. Ac. 

The next Meeting of the Society will be held at Burlington House, on Wednesday, 
27th June, 

EsBaTA.—On pages 58 and 78 the name, Dr. Davenport Hill, Public Analyst, Massa* 
chusetts, Jihould be Dr. B. F. Davenport, Public Analyst, Boston. 


ON THE MOST SIMPLE AND GENERALLY USEFUL MODE OF EXPRESSING 
THE RESULTS OP WATER ANALYSIS SO AS TO BE UNIVERSALLY 
COMPREHENSIBLE; WITH EXAMPLES DRAWN FROM LONDON WATER, 
AND ALSO FROM A CASE OF TYPHOID EPIDEMIC. 

Bv John Muter, M.A., Ph.D., F.LC., &c., 

Since the old method of igniting the residue and calling the loss on ignition organic 
matter *’ was exploded as not sufficiently accurate for modern chemical ideas, the general 
non-seientido public have been deprived of any simple idea which they can grasp as 
indicating the degree of organic imparity present i i any sample. This has been fre(][uenily 
btroogly brought to my notice, even in cases where medical officers of health were engaged, 
who might be supposed to be able to interpret albuminoid ammonia” and oxygen 
consumed.” Some time ago one of the local board committees for which I work, actually 
passed a resolution that in all future water analyses I should be requested to state the 
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actual amount of organic matter present in the samples submitted to me, thus compelling 
me to perform what is at present impossible. If, however, some scheme of expression of 
the nature of a valuation were generally adopted by analysts, this difficulty would be over¬ 
come. Such an idea has been already before us in Mr. Wigner’s most excellent proposals 
for expressing in figures the full valuation of a water based upon every point which could 
possibly affect the character of the article, and I believe, had we had more time to thoroughly 
try and put our minds to such a scheme, it would have been carried in a modified form 
instead of being, as it was, somewhat cavalierly rejected. As far as I can see from increased 
experience, one great cause of the failure of Mr. Wigner’s scheme to commend itself to 
universal adoption, was that it attempted to do more at the moment than chemists were as 
a body prepared for, and in labouring to bring it as near perfection as possible its author 
sealed its fate in the minds of those conservative persons who are always alarmed by any 
radical change. I have now for nearly three years carefully applied Mr. Wigner’s ideas to 
every sample of water which has passed through my hands, with the result that I have been 
'ed to more and more believe in them as a whole, but gradually to abandon certain portions 
Li?h I have found of little consequence. After all, when we divest water analysis of 
mineral considerations, and of theoretical impunty based on the presence of certain such 
constituents, we are brought to the two ammonias ” and the two oxygens consumed’* 
as the real measure of the active organic impurity. I am net going to deny that in special 
cases an analyst who deliberately shuts his eyes to the nitrates, chlorides, and general 
mineral constituents of a water, commits a gi*ave derolection in duty; hut on tho other hand, 
I say that, by basing our valuation for actual organic irapuiity on the i^oints already 
mentioned, we can easily give to nou-sciontific persons a fair expression of the actual 
condition of the wa^er in all ordinary cases. If analysts generally would agree to adopt 
the scale I am about to submit, they would thereby only l)e giving a gonorally intolligiblo 
expression to their figures, quod the actual It/ piescnt contamination, and would not bo in 
any way bound to desert the opinions they may bold as regards the value of other points 
of condemnation, involved in chlorides, nitrates, phosphates, or physical and microscopic 
indications, which might always be called in to supplement or modify the ideas of impurity 
gained from the scale in special cases. Having thus shown that the adoption of the scale 
I propose does not interfere with any notions other than those well established, and does 
not bind any man to blindly condemn or approve of a water, but simply provides a means 
popularly expressing the actually present organic impurity, I proceed to detail it. 

The valuations already proposed by Mr. Wignerfor “oxygen consumed in 4 hours,” 
his in my hands answered all its purposes; but those for “ ammonia, albuminoid ammonia, 
and oxygen consumed in 15 minutes,” have undergone some modification. Tho figure for 
“ ammonia ” given is 1 for every *005 per gallon. This is not sufficiently low for town 
waters. When water otherwise in fair condition is kept in a cistern which is allowed to 
become foul or is directly communicated by a waste pipe with the drains, the first indication 
of such a case is an increase in the free ammonia. On the other hand we meet with deep 
artesian waters, which, although themselves pure in other respects, are highly charged with 
ammonia—most probably from decomposition of the nitrates in the pipes of the well—and if 
we have too low a factor we may fall into error. But such oases are so self evident when 
compared with the other results, that no analyst of experience would give any weight to such 
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an isolated indication, and, it therefore becomes more important to detect the former case 
than to over-estimate the latter. I ha /e, therefore, decided that Mr. Wigner’s last sugges¬ 
tion is more nearly correct, and I have finally adopted as a divisor *0015 if per gallon, 
or *02 if per million. 

Taking next the case of albuminoid ammonia, I think that Mr. Wigner’s divisor 
was a little too high. It is admitted by all chemists, that where a water exceeds 
‘10 per million in this indication it should be commenced to be looked upon with 
disfavour, and 1, therefore, consider that the standard should take effect from that point, and 
the doubling of the figures be felt after touching this line. Actuated by this consideration 
I make the divisor for albuminoid ammonia *0007 if per gallon or *01 if per million. This is 
all the more necessary, seeing that, working by the method recommended by the Oouncil of 
the Society, the yield of albuminoid ammonia, although more regular for comparative 
purposes, is not so great as when the amount of dilution on adding the alkaline permanganate 
is less. 

Now, with regard to the oxygen consumed in 15 minutes,” which was put by 
Mr. Wigner at *002=1 originally for 2 minutes, and then the same figure suggested for 
15 minutes. 1 find by experience, and after applying the scale to upwards of 800 samples 
of good water, that in such an article, even when the waters are upland peaty,” and so 
acting powerfully on the permanganate, the proportion between the oxygen consumed in 
15 minutes and that in 4 hours is almost invariably nearly that of 1 to 2. When, however, 
any animal matter—such as sewage, is added, the proportion of 15 minutes oxygon rises and 
becomes more nearly 1 to 1*5. Ic is, therefore, clear that the valuation for 15 minutes 
should be slightly higher than for 4 hours, but not to so great an extent, because if you have 
such a low divisor as *002, then you infallibly condemn a possibly innocent peaty water. 
By actual experience with the scale, I have found that by using the figure *004 = 1 we get a 
far more generally applicable expression, and one which does not bring any otherwise pure 
peaty water into the dangerous class, while it still strongly points out the waters contaminated 
with animal matter or nitrites. 

Lastly, with regard to the actual expression of the result of the application of the 
scale, I think that to deal with whole numbers gives an exaggerated idea to the non-chemical 
public. A man would naturally exclaim:—‘‘ Dear me, here is a water having an impurity 
valuation attached to it of 25 degrees, and yet the analyst calls it first-class! ” I therefore 
propose to divide the total valuation by 100, so that it shall be finally expressed in decimals, 
and only when the article is very bad indeed should it come into full numbers. 

Taking then my whole proposal, it stands as follows :— 

Grains per Gallon. 


Ammonia ... each "OOIS = 1. 

Albuminoid Ammonia. n '00*^7 = 1. 

Oxygen consumed in 15 minutes. ’004 = 1. 

Oxygen consumed in 4 hours... t> *010 = 1. 

Parts per Million. 

Ammonia ..... each *02 sa 1, 

Albuminoid Ammonia. n ‘01 =1. 

Oxygen in 15 minutes. u '057 = 1. 

Oxygen in 4 hours. » '143 = 1. 
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Whea any number exceeds 10, then all over 10 is ta be donbled and added to the original 
number, and the total valuation is to be divided by 100 and noted as “ comparative degree 
of orgaaio impurity.*’ Then, supposing no other consideration intervenes to modify the 
analyst's opinion of the sample, I propose that the following limits should be observed: 

Isi Class Water . up to-25 degree. 

2na „ „ . up to-40 

Ujidrinkiblo Water..... over *40 „ 

Taking now the practical application of this scale to London waters, I find that, as the 
results of repeated examination of water from the mains on the South side daring last year, 
and applying the scales, we get the following figures:— 


AVEBIGE ANALYSES FOE JANUABY, 1882. 

Ammonia . *001 

^bnminoid Ammonia. 005 -^83 comparative degree of organic impurity. 

Oxygen in 15 minutes. ‘OoD ^ 

Oxygen in 4 hours . *075 

AVEBAGE ANALYSES FOB FEBEXJABY, 1882. 

Ammonia. *000 

Oxygen in 4 hours... *065 


AVERAGE ANALYSES FOB MARCH, 1882. 


Ammonia. *000 

Albuminoid Ammonia . *005 , - 

Oxygen in IS mimutos. -028 184«.mp«abyedegw»<>f Mgameimpnnty. 

Oxygen in 4 hours. *019 


AVERAGE ANALYSES FOR APRIL. 1882. 


Ammonia. -000 

Albuminoid Ammonia. 005 

Oxygen in 15 nunutes ... . 038 

Oxygen in 4 hours .... 061 

AVERAGE ANALYSES FOB MAY. 1882. 


~ 226 eompai ative degree of organic impurity. 


Ammonia. 000 ^ 

Albuminoid Ammonia. *007 

Oxygen in IS minutes . -037 ’ =’SSSwmpmtiTed^ltseolatganlaimimtity. 

Oxygen in 4 hours. *061 


AVERAGE ANALYSES FOR JUNE, 1882. 


Ammonia. *000 

Albuminoid Ammonia. *007 

Oxygen in 15 minutes. -034 ’ “ comparative degree of organic impurity. 

Orygen in 4 hours. *062 


AVEBAGE ANALYSES FOR JULY. 1882. 


Ammonia. *000 

Albuminoid Ammouia. *007 

Oxygen in 15 minutes. *040 |' “ *287 comparative degree of organic impurity. 

Oxygen in 4 hours. *087 


AVERAGE ANALYSES FOR AUGUST, 1882. 


Ammonia. .qOO 

Albuminoid Ammonia. *005 

Oxygen in 15 minutes . *038 


Oxygen in 4 hours. *060 


: *225 comparative degree of organic impurity. 
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AVERAGE ANALYSES FOR SEPTEMBER, 1882. 


Ammonia... *000 ' 

Albuminoid Ammonia. *004 , ^ . .... 

Oxygen in 16 miautes. -028 f “ -177 oomparafave degree of Mgamounpnnty. 

Oxygen in 4 hours. *050 


AVERAGE ANALYSES FOR OCTOBER, 1882. 


Ammonia. *000 ' 

Albuminoid Ammonia. *005 . , 

Oxygen in 16 minutes. -026 ■=-185 oomparatire degree of organwimpanty. 

Oxygen in 4 hours. *050 


AVERAGE ANALYSES FOR NOVEMBER, 1882. 


Ammonia. *001 

Albuminoid Ammonia. *011 i 

Oxygen in 16 minutes. -064 I- = oompaatiTe degreeof organie impurity. 

Oxygen in 4 hours. *105 


AVERAGE ANALYSES FOR DECEMBER, 1882. 


Ammonia. *001 

Albuminoid Ammonia .. *007 

Oxygon in 16 minutes. -064 “ •«7oompara1iTe degree of organic impurity. 

Oxygen in 4 hours. *095 ! 


Thti8 we see that for 8 months in the year, Uie water supplied to the South of London, on 
the particular days it was examined was Rr8t*cla8S, during July it was just over first-class, 
while during the two winter months of December and January, it was decidedly second-class, 
and on certain dates in November it was undrinkable. 


Next let me take the case of a violent typhoid outbreak that happened last year at a 
popular resort, the name of which 1 do not give, preferring not to perpetuate the Injury to 
the residents already done. This water supply is usually very excellent, but slightly peaty 
in character. Before the outbreak it was in its normal state which averaged as follows : — 


Ammmonia... *000 ' 

Albuminoid Ammonia ... *003 

Oxygen in 16 minutes. -034 •»-193 oompawtiTC degree of oigamoimpnnty. 

Oxygen in 4 hours. *064 


and its natural average varies according to the influx of peaty water up as high, during 
certain* months as 25 degrees, but never beyond that point. The first appearance of 


imptui^ came thus :— 

Ammonia. *003 

AUiw min iiid .«... *006 . . 

Oxygen in 16 minutes . -068 -68 oempamtiT. degree of ergmne impurity. 

Oxygen in 4 hours. *115 


and within a very short time remours of typhoid began to be heard. Close upon this 
result 1 obtained:— 


Ammonia. *003 

Albuminoid Ammonia .. *010 , * . . 

Oxygen in 16 minutes . -086 -887 comparative degree of orgemc impurity. 

Oxygen in 4 hours. *187 


The epidemic then began to extend and assume the most severe character, and the local 
authorities being alarmed commenced examining the water system at various points, and sent 
a large number of samples. The nobleman who holds most of the ground from which the 
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sapplies are dra.va also calorod the held, and likewise submitted samples from various 
points. Atnoii'^ the^ ’ during this time I fiud the following:— 


Ammuiil^. *002 

Albnmiooid A’^'iouu . *007 

Oxygen in 15 minuties . *150 [" 

Oxygem ia 4 hoai-b. *201) j 

Ammoma... *301 

Albuminoid Amiuonia... *008 

Oxygen consumed in 15 minutes. *153 

Oxygen con-umoLl in 4 lioiu’b . •26() 

Ammonia. *' d 

Albuminoid Ammoma. *010 

Oxvgtsn in 1 j nLiuutes . *160 

Oxygen in 4 hours... *294 

By a ooutiuueJ. process of uirroAdng down, it was found that the impurity came from 
one particular Lubutiry stream, aid at last it was I understand found that somebody had 
laid down some drains which drew tho imp irities from a field on which he had placed some 
large heaps of dung and other refuse matters to wa'l • iUe manuring of the fields. The 
matter was altered and the next set of analyses sh > • .1 successively 


= • 120 comparative degree of organic impurity. 


= *133 comparative degree of organicimpmity. 


I = *100 comparative degree of organicimpurity. 


Ammonia.. 

Albuminoid Ammoni \ .*. 

Oxygen consu up 1 in 15 minutes, 
Oxygea cunsUiaol m 1 hour-a ,. 

Ammonia... 

Alhu mao.d Am aouia . 

Oiygca c rasu'jj I ia 15 -in 
Oxygou c m-’uav-l ia 1 hoiu’s .., 


•000 

•008 

•075 

•12G 

•000 

•003 

•051 

•103 


= *53 comparative degree of organic imparity. 


~ *378 comparative degree of organic impurity. 


No fresu .la 1 fit* ep lonv hiving died out, the last set of samples gave 

Ammouui. *000 

Alhu nitui 1 Ajimonl4i . *005 

Ox;>,(*n coj'j’im m 1 in l.“ minutes. ’OdO 

Oxygen cjiiMim<-il ia 1 liouib . -070 J 


•203 coniparati\ o degree of oigaiiic impurity. 


Here than wu have a sinking iubtince of the use of the scale for detoctiog actually 
fresh and piesmt jrgauic impurity. Wa also see that judging from albuminoid ammonia 
only, the resuli cauld never have been arrived at, and that, even in peaty waters, when we 
take a scale based upon all the four considerations, we come to the truth. It is especially 
to be noted that the first danger signal came in the appearance of free ammonia and the 
increase in oxygen consumed, aud more especially in the incresed ratio of the 15 minutes 
to the 4 hours, which being ndturaliy about 1 to 2 became reduced to about 1 to 1*7, and 
cous6C[uently at once became prominent in the valuation. 

Is it not reasonable to suppose that at first we got the urea and more soluble portions 
which acted by giving ammmia and in eased rapidity of action on the permanganate, aud 
then afterwards wliju decDLipojltioa begin to aileot the mass of dung we got it in the 
increioj of jjih aioaLQlaoil amLHo'iii and ux’s'gen consumed? lu conclusion, I submit 
these reau'ts i.nd ^uggciatioa-^ in che jaraest hope of aiding the unanimity of analysts on 
the result Oi' wate * .. a-id brinjiag T hope the whole guestion so ably commenced by 

our President neater pjtccical boiutioa. I am satisfied that some day we will all come to 
an agreemonc on bome such baais, and I hope that time is not far distant, if I can only 
induce my colleagues earnestly to put their minds to the matter. 
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ON THE ACTION OF OEBTAIN METALS UPON OILS. 

Some time since Olievrenl, the distinguished investigator of the fats and oils studied the 
effect produced upon the drying oils by different metals. He found that under certain 
circumstances motals exerted an influence upon the onrLtion of the oils; for example, 
linseed oil when spread upon a sheet of lead di-ied immediacely. 

A. Livache believed that the metals would act more energetically if in the fine state of 
division in which they are obtained by precipitation from solution, instead of using only 
guxfaoes of shoots of metal. His experiments, vbich are exceedingly interesting, were 
published in Comptea Bendtts, xevi., 2fiO. 

Livache tried the effect of tin, copper and lead on the oils, but only the last name 
exerted any considerable action. The load employed in the expouments was obtained by 
precipitation with stripes of zinc from a solution of a lend saH ; it was quicldy washed with 
water, then with alcohol and other, and finally dried nictio. If this lead is moistened 
with a certain quantity of oil and then exposed to the air, in a short time an increase in 
weight is observed, and the more drying the oil the greater this increase. When raw linseed 
oil is treated in this way, the increase of weight attained its maximum in thirty-six hours, 
while the same oil, if merely exposed to the air alone, requires sc\eral months to reach this 
state. A solid but elastic substance is formed like boiled lin-t*ed oil dried in the air. 

Experiments made with diffen^nt oils show that the increase in weight is nearly the 
same as that of their fatty acids when exposed to the air for a few months. 

Name of oil treated with pieeipitated lead, hieri'npe of wideht in oil. Jii< le isc ol weij^ht ol fatty acid. 

In 2 days. In K da^s. In 8 months. 


Linsoed. 

‘Vy'fvl'nnt. 

. 7qi 

— . 

11*0 

0*0 

Cloves . 



8*7 

. 

. „ 

. ,V9 „ 


... 0*8 

Beoch Nut. 

. 4*3 

_ 

2-6 


Eape... 0*0 „ 2’0 . 2*6 

Sesame. 0*0 „ 2*J: . 2*0 


OObuuio .. 

PoStTint.-. 

. 0*0 


1*8 . 

1*3 

Olive Oil . 


»» 

1*7 . 

0*7 


Cottonseed oil was the only diying oil that showed a marked exception ; the fatty acid 
from it exhibited a very slight increase in weight. This is probably the reason why this 
oil can play a double role, as a drying oil and as a non-drying oil, for it is used to adulterate 
linseed oil on the one hand and olive oil on the other. 

Contact with precipitated lead, then, imparts to oil tho property of absorbing oxygen 
rapidly. In his study of tho oxidation of oil, Cloez has shown that it was always attended 
wite the total disappearance of tho glycerine, and in Livaohe's experiments it was noticed 
that the glycerine was modified by the precipitated lead. If glycerine is mixed with 
precipitated lead in a tight bottlo free from air, tho lead soon vanishes, being oxidised at the 
expense of a portion of the glycerine, and then dissolved in it. 

The facts above stated indicate that a rapidly drying oil can he obtained by simply 
treating linseed oil for some time with red lead or litharge, although the product thus 
obtained always remains greasy and does not dry as good and quick as boiled linseed oil. 
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In the arts advantage may be taken of this action of lead towards drying oils, as for 
ezapiple to prove the presence of cottonseed oil in linseed oil as well as in olive oil. 
Probably boiling may be dispensed with by substituting mere contact of the oil with preci¬ 
pitated lead or solutions of lead and strips of zinc on which the lead may be deposited in a 
fine state of division. Oils prepared in this way are always of a lighter color and retain a 
greater degree of fluidity. Perhaps the bad smell of boiling oils and the great danger of 
their taking fire in the operation can be avoided by this treatment.—0//, Paint and Bivo 
Beporter, 


REFININO SHELLA.C. 

Obdinaey commercial shellac, it is well known, when treated with alcohol does not furnish 
a clear solution, but always produces a more or less turbid, yellowish solution, which, when 
warmed, clears itself by forming a brown solution and throwing down a greyish-yellow 
sediment. Also, by filtration through good thick filter paper, a perfectly clear solution can 
be obtained, but this succeeds only when there is about ten per cent, of shellac in the 
solution, and not in working on large quantities. Of course, there is no difliculty in sub¬ 
sequently concentrating the thin solution by evaporating the excess of alcohol, but the 
filtration of large quantities is attended with loss of time and material, as well as other 
difficulties, for it is not easy to make the filters tight enough to prevent loss of alcohol, and 
the filter paper has to be frequently changed. 

Dr. Peetz proposed to add finely pulverized chalk or carbonate of magnesia, which 
would carry down the light particles of wax that make the solution turbid. This may 
answer for small quantities, and where the cost ot manipulation is not taken into account, 
but is absolutely useless for large quantities. 

Shellac is not a pure natural product, but is prepared from stick lac by molting^ 
straining, and washing. Both in stick and shell lac there is a substance which some 
chemists call wax and others fat, that will not dissolve in alcohol and ether, but is soluble in 
benzine, naphtha, &c. Dr. Peetz adds to three parts of shellac solution one part of petro¬ 
leum ether and shakes well. After standing quietly for a few minutes the liquid forms two 
layers ; the upper light brown one is petroleum ether containing the dissolved fat or wax, 
while below is a clear yellowish-brown solution of shellac to which only a little naphtha 
adheres. On removing the upper layer and allowing it to evaporate spontaneously, a white 
residue is obtained consisting of the fat that was in the solution. This fat can be saponified 
with caustic alkali, but is not dissolved by carbonated alkali, and on this property depends 
the new process for refining of shellac. 

Edgar Andes, of Vienna, has been experimenting upon tho best methods of refining 
shellac, and communicates his lesults to Neii&te Eifindinuj, Passing by tho details of his 
experiments as given in the original, we give hi& final lesults. Ho says: ‘*I have come to 
the conclusion that for the preparation of a perfectly soluble shellac that shall retain its 
other quantities unchanged, ten pounds of shellac should be treated with three pounds of 
soda (carbonate of soda) dissolved in ninety pounds of water. 

“ The operation is conducted as follows: The water is heated to boiling in a suitable 
kettle, the soda added next, and when that is dissolved the shellac is put in slowly, waiting 
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for the first portion to dissolve before adding more. The liquid has a pink color and the 
well-known agreeable odor of bhellao. It is turbid from the small amount of fat in it. 
After all the shoilac is dissolved, the solution is boiled a few minutes longer, and the kettle 
covered with a tight-fitting wooden lid, which is luted on with cbiy, so that no air can enter. 
It is then allowed to cool slowly, and when the cover is at length removed, a t.hm cake of 
fat will be found floating on the liquor. 

“ This is removed and the liquid strained through hnen. The shellac is then precipi¬ 
tated with dilute sulphuric acid added drop by drop. The yellow shellac is washed until it 
is no longer acid. The well pressed cake is put in boihng water, when it becomes softened, 
so that it can be worked by the hands into i ods, strings, or rolls, which are next put in 
cold water containing glycerine, so that it will harden quickly, and then dried. 

The hot, soft shellac must bo squeezed, wrung, and pressed to remove all the water. 
The refined shellac has a silvei’ white brilliant surface, is yellowish-brown within, and must 
be perfectly dry, so as to dissolve without residue in alcohol.’* The presence of water in 
alcoholic solutions of any resin makes it turbid and milky .—Scientific American, 


VINEGAR ADULTERATION IN AMERICA. 

The following Act, which was approved on the 17th March, 1880, is that which regulates 
the sale of vinegar in Boston, Mass.:— 

An Act to regulate the Sale of Vinegar. 

Be it enacted, <!tc., as follows: 

Soot. 1. Every person who shall manufacture for sale or who shall ofier or expose for 
sale, as cidor-vinegar, any vinegar not the legitimate product of pure apple-juice, known as 
applc-oidor, and not made (wtlnswehj of said apple-cider, but into which any foreign 
substances, ingredients, drugs or acids have been introduced, as shall appear by proper 
tests, shall for each such ofience be punished by a fine of not less than fifty nor more than 
one hundred dollars. 

Sect. 2. Every person who shall manufacture for sale, or who shall offer or expose 
for sale, any vinegar found upon proper tests to contain any preparation of lead, copper, 
sulphuric acid or other ingredient injurious to health, shall for each such offence be 
punished by a fine of not less than one hundred dollars. 

Sect. 8. The mayor and aldermen of cities shall, and the selectmen of towns may, 
annually appoint one or moro persons to be inspectors of vinegar for their respective 
places, who shall before entering upon their duties be sworn to the faithful discharge of 
the same. 

Sect. 4. This Act shall take eflect upon its passage. 

The Report of Dr. B. F. Davenport, inspector of vinegar for the year ending Blst 
March last, to the Mayor and City Council of Boston, enters so fully into the question of 
the adulteration of vinegar that we print it in its entirety for the benefit of our readers :— 

“ I have the honor to submit the following report, as Inspector of Vinegar for the 
city, for the year ending March 81, 1888. 
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The very defectively dra'ro statute under which I am called upon to act forbids, 
under penalties, the sale of any vinegar containing anything injurious to health, or as 
cider-vinegar of any vinegar not the legitimate product of pure apple-juice, Imown as apple- 
cider and not made exclusively of said apple-cider. It does not, however, provide any 
standards as to what shall be considered as a vinegar in general, or as a pure apple-cider 
in particular. 

“It became, tbereloie, my eailiest duty to determine these necessary points, as, with¬ 
out them, evidently, no one could be accused ol having oliended the statute. I first sought 
to determine how soui or acid any liquor must be, if made of any of the material of which 
vinegar may be made, to entitle it to be called a vinegar ; in shoit, where was the line to be 
drawn between a simply soio'eti liquor and a vinegar properly so called. There happens to 
be one leading American authority upon this point; and that one is all-sufficient, as being 
the very highest possible. It is the United States Pharmacopoeia. This it is that gives 
the minimum standard recognised by the United States G-overnment in its revenue tariff, 
by the Commibsaiy-General of Subsistence of the United States War Department, and by 
the Massachusetts, New York, and New Jersey Adulteration o* Food and Drug Acts. 
According to the United States Pharmacopoeia, ‘ vinegar is uu impure dilute acetic acid 
prepared by fermentation,’ of which * one ounce is neutralised by not less than thirty-five 
grains of bicarbonate of polasbium/ which is an acid strength equivalent to the presence of 
4*G per cent, by w’oight ot an absolutely pure acetic or vinegar acid. According to the 
National Di^jnnsutnn/, a commentary by Professors Stillo and Maisch, upon the XT.S. 
Pharmacopu'ia ^it should contain between o and 0 percent, of acetic acid.’ 

“ The well-known authoiity upon such subjects, Dr. Edward E. Squibbs, of New York, 
when speaking ol this very <^iib]^ct m the last number (No. viii., p. 254) of his journal, An 
Ephemens, says ‘ Thi& is t bouo the strength for onlinanj table vinegar, though it might be 
stronger with advantage.’ A’lA upen page 200, alter speaking of dilute acetic acid as 
containing a little mjie than 0 per cent, of absolute acetic acid, he says ‘ this preparation 
is just the strength that letp ifood vinegai shculd be, not only for medicinal uses, but for 
all family uses as a most wholesome condiment.’ And he says of such : * This vinegar has 
been used for many years in tbe families of the wiiter and many friends, and the experience 
with it for family use is very favorable.' 

“ In other countries the standard pharmacopical requirements are about the same, or 
even higher. In Great Britain per cent, of the absolute acid is required in the 
Pharmacopenia, while the standard or * proof vinegar ’ of the excise contains about C per 
cent, of the acid. In Eussia the Pharmacopoeia requires at least 5 per cent.; in Belgium 
5*6 ; in Germany and Austria 6, and in France 8 to 9 per cent. The wine-vinegar, made 
in casks at Orleans, France, contains sometimes as much as 10 per cent, of absolute acetic acid. 

“In view of the above I also came to the same conclusion as the tSouth Kensington 
Museum Handbook^ by Prof, A. H. Church, published for the Committee of Council on 
Education, for visitors to that museum of food-pioducts, that * good vinegar contains 5 per 
cent, of real or glacial acetic acid ’ at the least; while Dr. A. H. Hassall, in his celebrated 
woik upon Food^ its AdiiUt nttiun>, etc., last edition, that ol 1876, page 035, says : * It is 
generally stated that gootl such as all Nos. 24 ought to be, should contain 5 per 

cent, of anhydrous, which equals 5*88 per cent, of absolute pure glacial acetic acid. 
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‘Having thus determined what in general could be called a vinegar, I Bought to 
determine what were the natural limits of variability in composition to be found in strictly 
pure apple-cider vinegar such as is required in the statute. In furtherance of this object 
I sought to obtain as many samples as possible of cider-vinegar of all qualities, but of 
known purity, by attending and addressing upon this subject the Convention of New 
England Cider and Vinegar Makers, who, to the number of about four hundred, met at the 
New England Manufacturers’ and Mechanics’ Institute, upon the 1st and 2nd of November, 
1882, and also the New England Grocer’s Association, at their regular monthly meetings, 
held in this city. I strongly urged them to aid on the object, which they all claimed to 
wish to further, by sending mo as many samples as possible. For this object, I was 
presented by Aaron D. Weld, Esq., proprietor of the well-known Weld’s Farm, in West 
Eoxbury, with a series of samples of the last fourteen successive annual pressings from bis 
apple-orchard, I visiting his place, and seeing for myself the exact method of manufacture. 

“ All the various samples of cider-vinegar of known quality which I was thus able to 
obtain I examined, and never found one which was of the age of about two years and 
upwards (an age agreed upon by all as at least neces&aiy for the development of a good 
vinegar by the cask method), which had an acidity equivalent to the presence ol less than 
G per cent, by weight, of absolute acetic acid. From this as the minimum, 1 found samples 
to range as high as about 9 per cent, of this acid. No one of these samples, also, upon 
evaporation over boiling water to a constant weight, yielded a fixed residue of 1*8 per cent. 

** The following authorities give these mentioned percentages of acid for vinegars : 
Twinging’s Handbook to the Food Department of the Parker Mnsenni of Hifgiene, for 
ordinary table vinegar to G per cent.; Bloxham, Miller, Ure, and Felker, in thoir works on 
chemistry, each 5 per cent.; Kensington G'8 per cent.; Hoffinann 4*o to G per cent.; 
Eisner, for good, C to 8 per cent.; Fowne ft to 15 per cent. In the case of spirit or white- 
wino vinegar, Wagner puts it at 6 to 8 per cent. ; Allen at H to 10 per cent.; Souberain 
at 8 to 9 per cent.; Eisner 6 to 12 per cent.; Konig at 5 to 12 per cent.; Guibourt, 
Dorvatdt, and Chevallier each at 7 to 9 per cent.; Dietzsch at 7 to 11*7G per cent.; Post 
at 6 to 9 per cent.; and Roscoe and Schorlemmer, for tho strongest vinegar possible, at 
10 to 15 per cent. Most of these authorities also place the evaporated extract for cider- 
vinegar at not below 1*5 per cent, in weight. 

“ In view of the above fact, and to make sure that not even the poorest strair/ht cider- 
vinegar, made from whole apple-juice, could possibly be condemned, I recommended to the 
State Board of Health, Lunacy, and Charity, that they, as authorised under the late act 
relating to the adulteration of food and drugs, should fix the standard for vinegar at an 
acidity equivalent to the presence of not less than 5 per cent., by weight, of absolute acetic 
acid, and for eider-vinegar, a fixed residue at 212° F. of not less than 1*5 per cent. It 
was my proposed standards, thus obtained and recommended, that the New York State 
Board of Health lately resolved to adopt for that State. 

“ Having informed myself, through my own personal researches, and familiarised 
myself with all the literature of importance upon the subject of vinegar which has been 
published in England, France, and Germany, and which I have collected into my private 
library, and thus knowing what vinegar in general, and cider-vinegar in particular, ought 
to be, I have canvassed this city to ascertain what it was as actually ofiered for sale in this 
the principal market of New England. 
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“ There is d popular demand for onlj two classes of vinegars—a white or uncolored, 
and a colored viuegcir. Tne lirsi, from whatever it may be made, being called white-wine 
vinegar, and tao other, liLew’&e, cider-vinegar—^the presence of a little burnt-sugar color, 
and may be a little nioi(, u lefa=! of davoiiring uith foiiteci cider, being oftentimes the only 

difference between them. Tue whito-wino vinegar itself is made principally from 
vaporized alcohol, high ’Svint-w-, \/h]Skev’, or glucose, or from diluted acetic acid itself, from 
whatevti eoarce obtained, inclubive even of the pyroligneous acid. 

“ It IS m the coloicd, or so-called cider-vinegars, that llie most numerous violations of 
the statute are to be found. The principal adulterated varieties of cider-vinegar are the 
so-called fruit vinegar—a glucose vinegar colored and flavored up to imitate eider-vinegar, 
and then sold as such ; other varieties of white-wine vinegars, ‘ fixed ’ in like manner, and 
simple cider-vinegar, more or less diluted with water by the cider having had water added 
either dunng or after the expression of the apple-juice. All of these various mixtures are 
quite readily distinguishable to the personal satisfaction of the expeii; examiner ; but, under 
the present very ill-drawn statute, it would be quite useless to attempt to prove some of 
them before an average jury. Hoping to remedy these defects in the statute, I appeared 
before a committee of the present Legislature, who gave a hearing upon this subject to the 
gentleman chiefly instiumental in having the present statute itself passed, The committee, 
however, reported inexpedient to legislate. 

‘‘ I have examined between 250 and 800 samples of vinegars collected from manufac¬ 
turers and gjocas ot all classes, spzead over all sections <>f the city, in regard to their 
strength, quality and puiity, as regaicls their strength in acetic acid, with tho following 
results:— 

‘‘ 2-4 pel ceii ot tbt samples cdilaiutd 2 to 2*5 per cent, of the acid; 8-2 per cent, 
had 2*5 to 8 })or con^-.: 1.V2 ^ k 1 cent, hud to 3*5 per ceni.; 18-8 per cent, had 8*5 to 4 
per cent. , 2n*C jci cent. Laa 1 to 4 5 per cent.; 12 per cent, had 4*5 to 5 per cent.; 
10*8 pov cent. hu<i lo .'J-o per cent., 8*2 per cent, had 5-5 to 6 per cent.; 2*8 per cent, 
had 8 to G’5 per ceLt. ; 2*1 ] er cent, had 6*5 to 7 per ceni.; 1’2 per cent, had 7 to 7*5 
per cent.; I'G per cent, had 7*5 to 8 per cent.; 0-4 per cent, had 8 to 8*5 per cent., and 
0*4 per Cout. h.>d S*5 to 0 pei coni, of acetic acid. Thus, 77*2 per cent, of the samples 
fell below the ai least 5 per cent, of acid pioper to a straight, whole, undiluted cider- 
vinegar, while only 22‘8 per cent, of them leached or surpassed it. Evidently there is here 
need enough foi an inspection of the linegars sold in this market. 

**No vinegar, however, was found containing free mineral acids, a dangerous amount 
of metallic impuiity, or with much of any of tho acrid vegetable substances that have at 
times been found in vinegars. 

** So-called Cider-vintgais ranged in acid strength all the way from 2*1 to 9 per cent, 
of acetic acid, and m respect to solid residues from 0-1 to 9*7 per cent. 

“ Only 22 per cent, of the samples did I find to be really good in regard to their 
strength, qualify, and puiity, while 18 per cent, were so positively had beyond all question 
that, under the auMce oi Lhiei dustice Parmenter of ihe Municipal Court, and the Hon. 
Oliver Stevens, District Attorney, 1 sent them a copy of the following notice - 
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“ City Inspector of Vinegar. Boston* Mass., 18 . 

“ Sir,—Under the advice of the District Attorney, you are hereby notified that upon 
tlioro was obtained fir mo by purebn^e at our place of business, 
No. a sample of Vinegar, which does not conform in 

strength, quality or purity to the State Statutes relating to Vine^'ar, and that if such another 
sample is obtained of you, your case will then be repotted to the Districi Attorney, to be 
proceeded with according to the law. 

“ Yours very respectfully, 

Dr. BENNETT P. DAYENPOBT, 

** Inspector of Vinegar for the CItv of Boston. 

“Only the three worst samples, however, of each of the principal varieties of 
adulterated cider-vinogar were euterod for trial in the courts to test the statute. These all 
three were taken up to tho Superior Court. There one plea led guilty, and paid his fine, 
one was defaulted on account of a doubt of his being the n ally rteporsible paity, and the 
trial of the tliird io still pending. Ho far, however, as sample*^ ]m\e since been oldaiiied 
from those upon whom the above notice was seiwul, they }Mn<* in i\ery instance proved to 
be of at least ])aHHable character, while w(i‘o ^\en ot ' hi'Ji gattlo. Thus it w^onlcl 

seem that at least fair vinegar is obtainable wJien jeally cbs-^iied, iiotwitbMaiitlinfy that, as I 
have been informed from quite a numbtr of separ/tto sources, llieio has hern a veiy decided 
incieased .demand for warranted pime country-apple ci<lor-\ htegar during the last few 
months. 

“The sum of 814-02 dollars, which has thrs f«r been paid me since my appointment, 
in June last, as iLspoctor of Vmegar ibr tho city, haspjoved an ex.*eedingly iiuidequale 
return for the time and expense I have had iipoo the ciiy’s account. I ha^o bought the 
samples at an average cost of five cents each, pa‘d my collector thereof at I he rate of two 
dollars a day, borne my own laboratory and oflice expenses, had about a week of my time 
used up in attending to the cases in court, and made, besides, about throe hundred chemical 
examinations of samples, each of which involved as much t^mc and htljor as to make a milk 
analysis, sTich as tlio Milk Inspector has to pay his anahst ten dollars for Crich. 

“ If the city really desires to have tho statute now executed in any piopor manner, 
every seller of vinegar in the city should cx])ccl to be calhd upon in luinibli the Inspector, 
at tho loast, one sample of vinegar during tho v'ar, and tlif marufaelurers much ollcuer. 
These 3,000 samples, together with Hie wages of a inapcrly r f p oisiblo assistant to collect 
them, and to act as witness to the fact of sale, with the cc»ht of chemical Inbonuoiy suj^jdles, 
would cost me at tho least 600 dollars during the year. The salary of 1.500 dollars, which 
was the one appropriated for my predecessor as Inspector, I consider to he a ery moderate 
return for my personal services and expenses in the proper performance of the duties of m 3 
office in the laboratory and courts/’ 
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FOOD ADULTERATION IN FRANCE. 

The following Analyses were made at the Paris Municipal Chemical Laboratory, during 
the month of April, 1883 :— 


Natnio of the 
Samples Anals sed. 

Good. 

Passable. 

Bad 

Not Injiuioiis Injuiions 

Totals. 

Wines . 

101 

97 

.. 381 

29 

.. 608 

Vinegars . 

2 

1 

— 

— 

3 

Beeis . 

10 

1 

1 

. — 

12 

Oideis . 

2 

1 

1 

. — 

4 

AlcohoL and Liquem s. 

1 

— 

1 

5 

7 

Syxups . 

1 

— 

— 

— 

1 

Waters . 

6 

3 

1 

7 

14 

Milks . 

22 

.. 110 

94 

. _ 

.. 226 

Malt . 

1 

.. — 

.. _ 

_ 

1 

Butteis . 

10 

.. — 

14 

_ 

24 

Oils . 

2 

1 

8 

^ _ 

11 

Plouis . 

5 

— 

8 


8 

Dough, Bread . 

U 

— 

2 

_ 

8 

Sweetmeats . 

1 

.. — 

3 

2 

0 

Meats . 

1 

. — 

1 

_ 

.. 2 

Pre^eives. 

<2 

— 

1 

7 

10 

Salt, Pepper .. 


.. — 

11 


13 

Chitoiy, Gotfee, Tea 

- 

— 

. _ 

— 


Chocolitcs . .. . 


.. —^ 

10 

—« 

18 

Honej s . 

— 

.. — 

.. _ 



Confitmeb. 

1 

.. — 


__ 

.. 5 

Colouiing Mateiials .. 

() 

1 

., _ 

2 

9 

Toys. 

— 

.. — 

.. —■ 

9 

V 

Coloured Papcis. 

1 

1 

.. — 

3 

.. 0 

Tins . 

C 

.. — 

.. » 

4 

10 

Phaimacontieal Pio- 
ductb. 

}- 

— 

— 

— 


Perfumery. 


.. — 

.. — 

_ 

— 

Vaiious . 

8 

— 

3 

24 

30 

Tot\l .... 197 

216 

539 

92 

1,044 



SBBSa 


•SB. 



DETECTION OF FUSEL IN COMMERCIAL ALCOHOL. 

H. M 4 . 11 QUARDT dilutes 150 grms. of the alcohol to be examined with water so as to bring 
it to from 12 to 15 per cent, of actual alcohol. He shakos it up with 50 c.c. chloroform 
for 15 minu+es iind draws off the chloroform. This process is repeated three times. The 
chloroform extracts are mixed together and shaken up three times with an equal volume of 
water for fifteen minutes, in order to remove alcohol. The chloroform which now contains 
no alcohol, but all the fusel, is mixed with a solution of 5 grms. potassium bichromate in 
30 grms. water and 2 grms. sulphuric acid, and heated for six hours to 85 deg. on the 
water-bath in a strong, well corked bottle, shaking frequently. When the oxidation is 
complete the contents of the flask and the washings are introduced into a distillation apparatus 
and distilled down to 20 c.c. To the residue about 80 o.c. of water are added and the 
mixture is again distiUed down to 6 o.c. The distillate is mixed with barium carbonate, 
and digested for about 30 minutes in a reflux cohobator. The chloroform is distilled off, 
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the residue is evaporated on the water-bath down to about 5 c.c.. freed from the excess of 
barium carbonate by hltration, washed, and the filtrate is evaporated to dryness on the 
water-bath. The residue is dissolved with water and a few drops of nitric acid, so as to 
make up 100 c.c. In 60 c.c. tho barium is determined, and in the other 50 c.c. the 
chlorine. The quantity of barium chloride corresponding to tho chlorine is deducted from 
the total residue, and from the baryta of the rest the quantity of the fusel is calculated so 
that 2 mols. amylic alcohol represent 1 mol. baryta.— Oil, Faint and I)nuj Reporter, 


MASSACHUSETTS STATE BOARD OF HEALTH. 

In the Fourth Annual Report of the State Board of Health, of Massachusetts, lately issued, we 
find the following rules and regulations have been adopted to assist in the executions of the 
provisions of the Act relating to the adulteration of food and drugs, pursuant to chapter 
268 of the Acts of 1882:— 

Firat.—The State Board of Health, T-unacy and Charity shall appoint two analysts, to 
one of whom shall be chiefly assigned the duty of ex. nnmng drugs, and to the other that of 
examining articles of food, each analyst to hold office during ihe pleasure of the Board. 

Second ,—It shall be the duty of the analysis so appointed to determine by proper 
examination and analysis whether articles of food and drugs manufactured for sale, offered 
for sale, or sold within this Common-wealth are adulterated within the meaning of chapter 
2G3 of the acts and resolves passed by the General Couit of Massachusetts in 1882, 
adulteration being defined as follows, viz.. In tho case of drugs : (1) If sold under or by a 
name recognized in tho United States Pbaimacopooia, it difiers from the standaid of strength, 
quality or pmity laid down therein; (2) If when sold under or by a name not lecognized 
in tho United States Pharmacopoeia, but w^hich is found in some other pharmacopceia or 
other standard work on materia medica, it diflorb materially fiom tho standai’d of strength, 
quality or purity laid down in t-uch work; (8) If its btrength or purity falls below the 
professed standard under which it is sold. 

In the case of food : (1) If any substance or substances have been mixed with it so as 
to reduce, or lower, or injuriously affect its quality or strength: (2) If any inferior or 
cheaper substance or substances have been substituted wholly or in part for it: (3) If any 
valuable constituent has been wholly or in part abstracted from it: (4) If it is an imitation of, 
or is sold under the name of, another article: (5) If it consists wholly or in part of a diseased, 
decomposed, putrid or rotten animal or vegetable substance, whether manufactured or not, 
or in the case of milk, if it is the produce of a diseased animal: (6) If it is colored, coated, 
polished or powdered, whereby damage is concealed, or if it is made to appear better or of 
greater value than it really is : (7) If it contains any added poisonous ingredient, or any 
ingredient which may render it injurious to the health of a person eonauming it. 

Third ,—The analysts shall piocure, in the manner provided by ihe act, or in any legal 
and proper manner, and with reasonable diligence, drugs and articles of food included in 
the provisions of this act, for the purpose of examination and analysis, and shall report to 
the Board the result thereof, together with such suggestions as they may deem necessary to 
the efficient enforcement of the law. 
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Fourth ,—They shall also report to the Board, from time to time, such articles, 
mixtures or compounds as, in their judgment, should be declared exempt from the provi¬ 
sions of the act; and they shall present to the Board libts of such articles or preparations, 
for publication by the Board, if the latter deems proper. 

rifth.ShonU the result obtained by either analyst be questioned, the other analyst 
shall repeat the analysis, unless otherwise instructed by the Board, provided a sufficient 
sum to meet the expense of the analysis be deposited with the Health Officer, by any in¬ 
terested party feeling aggrieved, which sum will not be relumed unless the second analysis 
fdils to confirm the first in essential particulars. 

SUth, _Any appeal from the decision of an analyst shall be filed with the Health 

Officer, who shall report it, and any matter in controversy, to the Board, giving his judg¬ 
ment thereon, and the Board shall supervise and control the action of its officers in 
executing this act. 

Seventh.— Vfhere standards of strength, quality or purity are not fixed by the act, the 
analysts shall present to the Health Officer such standard as in their judgment should be 
fixed, aud the Health Officer shall report the same to the Board for its action. The 
standards set by ibe British Society of Public Analysts will be followed as nearly as 
practicable, until otherwise ordered. 

Eighth .—^Whenever a drug or preparation, not described in a National Pharmacopoeia, 
or other standard work ou materia medka, shall be manufactured, offered for sale, or used 
in this State, the standard of such drug, and the standard and proportion of the ingredients 
of such preparation, and the range of variability from such standard or standards shall be 
ascertained by the analysts, who shall report the same throu{^ the Health Officer to the 
Board. 

Ninth .—^Eacli analyst shall procure all necessary and proper samples of drugs or 
articles of food for analysis, by tendering to the party manufacturing for sale, exposing for 
sale, ofieiing for sale, or delivering on sale, the value of a necessary and proper sample, in 
each instance, and each analyst shall arrange his samples for analysis as he may may deem 
convenient and expedient. 

Tenth. —Lists of the articles, mixtures or compounds, declared to be exempt, shall be 
published, and a copy of the same shall he sent to each board of herith, each correspondent 
of the Health department, and to such other publications as may from time to time be 
determined. 

Eleventh .—^The analysts shall occupy such time in the performance of their respective 
duties as a reasonable compliance with the terms of the statute shall require, and shall be 
present one hour of each day, at such time of the day and at such place as shall be 
designated by the Committee on Health of the Board, to meet the convenience of interested 
parties and the public. 

Ticelfth .—^The yearly compensation of the analyst of articles of food shall be 1,600 
dollars ; and that of the analjst of drugs shall be 1,000 dollars. 

Tne following are the Analysts appointedDr. Edward S. Wood, of the Harvard 
Medical School, analyst of articles of food; and Dr. Bennett F. Davenport, of the 
Massachusetts College of Pharmacy, analyst of drugs. 
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ANALYSTS’ CEBTIFICATES. 

Fbom a letter by a country correspondent of one of onr trade contemporaries we take the 
following:— 

What protection has either the public or the milk dealer in such cautiously and saf<»Iy- 
worded certificates as the following ? 

** This is poor milk, but I have known milk from one cow much worse.” 

This IS very poor milk indeed compared to the average milk from 20D cows that I 
have seen milked myself.” 

This is very poor milk, but not worse than would be given by half-starved or half- 
fed cows.” 

« This is extraordinary poor milk, but not worse than we might expect at th*s season 
of the year.” 

Certificates like these confound and paralyse the action of all local authorities who 
are working under the Act and depending upon them. They dumbfounder and make the 
milk-dealer panic-stricken by them, he knowing only too well the serious cost it will be to 
him. I honestly believe that certificates like these are only given to evade a certain amount 
of work, and the certificate is to evade responsibility. 

We contend the Public Analyst has nothing on earth to do with either half-starved or 
half-few cows, or with good seasons. He is supposed to know nothing about the milk, who 
it belongs to, or where it comes from. His duty is to analyse the sample of milk submitted 
to him and give a certificate according to the standard that all Public Analysts are supposed 
to be ruled by, and it shall also contain all the component parts as shown by his analysis, 
and as he is directed to do so by Act of Parliament, and any other certificate but this one is 
an illegal document, and any Public Analyst who fails to do this is not doing his duty, and 
through this neglect he is depriving thousands of the practical benefits of the Sale of Food 
and Dmgs Act, and giving encouragement to adulterators, and placing scores of milk dealers 
in jeopardy every day. If half-fed cows have anjthiDg to do with poor milk, the farmer would 
have no difficulty in proving this. He has the opportunity of doing so by having the cows 
milked in the presence of the inspector, and no matter how poor the milk might be, if it was 
what the cows give, the farmer would be right, he could not be prosecuted. 

It is quite time certificates of this kind were put a stop to. They are xmjust to every¬ 
one in the trade; they are a disgrace to an honourable profession, and bring it tnto 
contempt and disrepute. 


REVIEW. 

Chitnical Percintag$ Tablet and Laboratory Calculation, 

Bv C. H, Bxdsdalx. 

London: Crosby, Lockwood & Co., Stationers’ Hall Court. 

Taxs book purports to be, what may be fairly called a chemical ready reckoner, and it 
cannot be better described than by takmg the first sentence from the preface, which is: 
'*Thc author’s design in writing this little work is twofold—^to enable the ttudent of 
chemistry to understsnd the cideiilatiolis of the laboratory, sad to save the chmitt foom the 
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greater part of the—to him—useless fignring,’* and the last sentence of the book itself, 
which is: ‘‘These examples will, it is hoped, prove sufaoient to thoroughly ground the 
student in laboratory calculation.” 

Of course, in a work of this kind it is impossible to cheek all the figures, and therefore 
our opinion must be based upon statements which are capable of examination. Thus we 
find that, under “ Coal,” we are informed that in order to calculate the percentage of 
sulphur dnven off during the coking process “ generally one-half of the total percentage of 
the sulphur is considered near enough.” And, again, under “ EawIronstone:” “ It is not 
customary in practice ” * ^ “to test ironstone, or indeed anything in the wet state, 

owing to the liability of the sample to dry, and thus impair the accuracy of the results.” 

It is hardly necessary to say that dissent entirely from these two statements. 

We must also refer to page 78, on which the calculation of carbon is directed to be 
made by means of vulgar fractions instead of decimals, which appears to us a retrogade 
step, and ought to have been entirely abolished from a work published in 1882. 


COBRESPONDENOE. 

[The Editors are not responsihle for the opinions of their Correspondents.] 

COPPEB IN OBEEAIiS. 

To THE Editoe of “ Thb Analyst.” 

Bib, —^In the interesting rCbumc which Dr. Willoughby has given on page 83 of the current volume 
of the An Am ST, of what is known respecting the presence of copper in cereals, he follows too implicitly 
the accounts given of researches in tliis direction by MM. Galippe and Annand Gautier—the latter to 
his lecent toteiesting volume Le Omvre et le Plomh. 

After lefeiriug to Kuhlmann's papers on the subject, published in 1831, Dr. Willoughby says: “ The 
subject seems to ha\e been almost entirely neglected until last year.” Suicly Dr. Willoughby has not 
refeired to English authoiities, else he would have loiown that Drs. Odling and Dupi6 published in IScjS 
a valuable paper (Guy’s Hosp. Bep. 1858, p. 103) on the subject, detailing elaborate analyses of bread 
and cereals made m older to determine the quantities of copper ordinaiily met with in ordtoaiy cereals, 
and articles of dietary made therefrom. Of forty samples of bread analysed by them, one only was 
found absolutely free from copper. 

1 am, &o., 

THOS. STETENSON. 

Quy^s Hospital, London^ SE,, May, 1883, 


PABLIAMENTABY NEWS. 

Substitutes fob Butteb. 

Mr. Moobe asked the President of the Boaid of Trade whether any steps had been by the 
Statistical Department of the Board of Trade, or the Board of Customs, to tabulate more accurately the 
different imports of buttertoe, oleomargarine, and other butter substitutes. 

Mr. OouBTNEY: My right hon. friend has asked me to answer this question. The proposal to raise 
a separate heading to the trade returns of butterme, and also for lard and other imitation cheese, has 
been consideied by the Statistical Inquiry Committee, who havo recommended, though not without 
doubt, that new headings diould be raised for these articles. But as tho olficois of Customs liave no 
means of verifying the impoiter’s description in such cases, it was advised that a note should be added 
to the effect that there was no guarantee that the aitides desciibed as cheese and butter are not largdy 
composed of mixtures. The Treasury are prepared to adopt this scheme as an experiment, have 
embodied their views in a minute dealing with the whole report of that Committee. Before actually 
oanying out the various changes approved, we are awaiting the observations of the departments upon 
the Treasury minute. ’ 
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LAW EEPOETS. 

In the Bristol Police Court, Mr. WilUam Harris, wholesale dairyman, of Brislington and Narrow Wine 
Street, was lately summoned by Inspector May (8 division) for selling milk which on analysis was found 
to be adulterated with water, Mr. Clifton defended. Inspector May deposed that on April 12th he 
saw defendant drive across Bath Bridge. In his cart were several large cans of milk. Witness took 
two samples and told defendant that they were for analysis. One sample was of warm milk—that 
morning’s milking—and the other, to use defendant’s words, was cold, which witness took to moan the 
yield of the previous night. The sample of cold milk was found to be adulterated to the extent of 10 
per cent, of added water. Witness here handed in the certificate of the City Analyst. Mi*. Clifton, on 
behalf of the defendant, urged that the defendant sold the milk in precisely the same condition as ho 
purchased it from the cow ownei*. The agreement between the parties was put in, and on it Mr. Clifton 
urged that the Act precluded a conviction. The bench were apparently not disposed to take the agree¬ 
ment as a warranty between the parties, but Mr. Clifton urged at length that it was bo, and asked for a 
case if the magistrates hold a contrary opinion. Defendant was examined. Ho said he had been 18 
years in the trade, and during that time his milk had been sampled many times by the inspectors in 
various parts of the city, but had never been brought before the court previously. He could not account 
for the milk being adulterated to the extent of 10 per cent, of added water. It was sold to the inspector 
in the same condition as it had been received from the dairy farmer. Mr. J. Case having been called to 
prove the custom of the trade, the bench reserved their decision until the morning, at the request of 
Mr. Gore, who desired to consider the points raised by Mr. Clifton. The magistmtes subsequently 
delivered judgment in the case as follows:—“Two legal points were raised in this case yesterday. First, 
that the agi’ecment between the cowkeeper and the defendant for furnishing a supply of ivure milk for 
six months was a ‘ written warranty ’ within the moaning of 25th sco. of the Food and Drugs Act 1875. 
Second, that it was necessary to prove the defendant was actuated by vie?i8 rea^ /.«»., it should be proved 
to be knowingly sold as adulterated milk with intent to dehaud. As to the first objeotiou. we consider 
that the 27th section throws some light upon the kind of ‘ wxitten \^airanty ’ roquired by the statute; 
that section makes provision for forging, misapplying, or giving a false warranty in writing—from 
which it must bo intended not to apply to future supplies of goods, but a bpccilic document containing 
words unifying woiTanty given with the goods sold, and not a lunuing conti*act. That is to say, it 
should ho such a document of warranty that the vendor giving it should be punished for giving it if 
it were false. The contract in this case does not come up to the requirements stated by Baron Pollock 
in Book v. Hooper, 3 Exchequei* Division. His words aro:—‘ In my opinion what is required by the 
statute is a writing expressly on the face of it that it is a waiTanty.’ Secondly, ib mcn8 rea necessary ? 
The case just quoted seems to show that it need not be proved that tho defendant knowingly intended 
fraud. The words of the late Lord Chief Baron express that view. It has been decided expressly that 
it is sufficient to prove that the article sold was not that demanded. In the case of Fitzpatrick v, Kelly 
—Law Beports, 8, Queen’s Bench—Justices Blackburn, Quain, and Archibald concurred in deciding that 
knowledge of the adulteration of the article need not be proved in order to convict the seller. We fine 
the defendant 10s., and 13s. fid. costs.” Mr. Clifton, who appeared for the defence, said he should ask 
for a case on tho queston of warranty. He was surprised that the Bench dealt with the mens rea^ for he 
abandoned that point. Mr. Gore said notice would be given in the usual way. 

Milk Adulteration—Notice of Appeal :— 

Harry Jones, of St. Michael’s Hill, was summoned by Inspector Payne for soiling to him on the 24th 
of February a pint and a-half of milk, which was not of the nature, substance, and quality of the article 
demanded. Mr. H. Beginald Wansbrough defended. Inspector Payne said he had divided the sample 
which he had obtained in the usual way, and that upon an analysis it was found to contain 10 per cent, 
of added water. In the course of cross-examination by Mr. Wansbrough he said that the defendant 
was a respectable tradesman, and that there was no hesitation on his part to supply him with the milk. 
Witness also admitted having received notice that tho defendant intended to rely for his defence upon 
an agreement between himself and his fanner. Mr. Wansbrough, for the defence, put in the agree¬ 
ment, which provided that the farmer should supply 110 quarts of new milk daily from the 26th of 
March, 1882, to the 25th of March, 1883, and submitted that if he proved that this agreement had been 
entered into, and that the Tnilk was sold by the defendant in the same state as it was when delivered to 
•hiTn by the farmer, he was entitled to a dismissal. Their Worships said they were of opinion that a 
written wazranly was required under section 25 of the Food and Drugs Act, and that a written warranty 
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irnisi be ddiYeteAmtti each quanti^ of milk, and must specif that it should be pure milk. Mr. 
Wansbrough contended that such a construction could hardly be put upon the section because the 
agreement which he produced was an agreement to supply milk from day to day, from the 26th of March 
in one year to the 25th of March in the next. Defendant and his wife proved that the milk had been 
sold by them in precisely the same condition as it was when ddivered to them by the farmer, and hat 
nothing had been added to it whdat in their possession. The magistrates were still of opinion that the 
agreement was not such as to exonerate the defendant, and was not a warranty within the Act, and 
they iherefoie fined the defendant 208. and costs. Mr. Wansbrough gave notice of appeal. 


Mr. W. 0. Young, F.I.O., F.O.S., one of the gas examiners for the Corporation of 
London, and Public Analyst for the districts of Poplar and mitechapel, has been appomted 
consulting chemist to the Lee Conservancy Board. 


RECENT CHEMICAL PATENTS. 

The following specifications have been recently published, and can be obtained from 


the Great Seal Oifice, Cursitor Street, Chancery Lane, London. 

No * 

ISSi * K«me of Patentee. Title of Patent. Pn^ 

8296 A. M. Cl,irk.Sheet Lead Electrodes of Secondary Batteries .. • • 4d. 

4275 W. V. Wilson .. .. Manufacture of White Lead .2d. 

4277 W. Lawience .. Treatment of Starchy Substances .8d. 

4299 W. A. Barlow .. . Accumulators or Secondary Batteries .. id. 

4302 J. G. Slatter . .. Electric Lamps ... .. . .. 4d. 

4316 F. J. Cheesebrougb .. Seeondaxy or Storage Batteries . .. .. 6d. 

4317 ,« 

4344 B. Hammond dsL.Goldenberg Electric Lamp Carbons . . .... 2d. 

4319 A. L. Ndf . .« .. Apparatus for produdng Ohloride Gas and Metalhc Sodium 

from Sodium Chloride ... . 6d. 

4364 W. L. Wise.Manufacture of Caustic Alkalies. .. 4d. 

4367 W. Morgan Brown.. .. Electric Lighting. 6d. 

4391 N. C. Cookson .. .. Plates for Secondary Batteries.6d. 

4396 A. Guye .Manufacture of certain Alloys of Gold.4d. 

4105 A. J. Smith.Manufacture of White Lead .6d. 

4111 G. W. Von Nawrodd .. Regenerating Peroxide of Manganese from the Residue 

obtained in Manufacture of Olfiorine .2d. 

4431 A. Watt .Secondary Voltaic Batteries .6d. 

4161 J. W. Swan.Dynamo Electric and Magneto Electric Machines .. .. 2d. 

4487 J. Imray.Tieatment of Phosphorites for the Manufacture of Manures.. 4d. 

4490 A. Ehotinsky •• •• Secondary or Accumulator Voltaic Batteries.4d. 

4494 W. R. Lake.Manufacture of Grape Sugar or Glucose .6d. 

4511 J. D. Andrews .. .. Apparatus for Storing, Measuring, and Rsgulating Electricity.. 6d. 

4535 F. M. Lyte.Secondary Batteries or Accumulators.4d. 

4u35 F. C. Glaser .. .. Dynamo Eleotr'c Machines .lOd. 

4C33 H. Symons.Pui ideation of Gas .4d. 

4561 F. G. 'Hilia .Secondary Batteiies or Accumulatois.2d. 


BOOKS, &c., RECEIVED. 

The Chemist and Druggist; The Brewera’ Goardian; The British Medical Journal; The Medical Press; 
The Pharmiceutieal Journal; The Sanitary Recox d ; The Miller; The Provisioner; The Practitioner; 
New Remedies; Piooeedings of the Ameiioan Chemical Society; Le Practicien; The Inventors* 
Record ; New York Public Health ; The Scientific American ; Society of Arts Journal ; Sanitaiy 
Engineer of New York; The Chemists' Journal; Weddy Drug News; Sugar Oane; Country Brewers* 
Gazette; The Medical Record; The Grocers* Gazette; London Water Supply, by Crookes, Odlhog and 
Tidy; Chemical Review. 
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■ SOCIETY OF PUBLIC ANALYSTS. 

A GhaiiraiKAL Meeting of tkis Society was hold at ^nrliu£*t m House, on Wednesday, the 
27th Juno, the President, Mr. Wign^r, in the chair. 

A ballot was taken, and the following deelnicd duly olpcied: As Member—Dr. E. 
Lapper, Dublin. Aa A&soci*4te—Mr. <J. A. Bmi<h, Assl ttiiit to Mr. Hehnor. 

Mr. F. Thornloy, Anahtical C/‘Oin?ft, Ii‘poii,,vies proposed as a Member, and will be 
balloted for at the next Mtetiug. 

The following papers wore then road and discussed * 

“The Cause of a Peculiar Condition of some Ameticon Water Supplies,’* by C. R. 
Fletcher, Boston University, MahS. 

“ On a Sample of New Zealand Coal,” by 0. Jlohnor, P-C.8., dsc." 


THE WORK DONE BY PUBLIC ANALYSTS UNDER THE SALE OP FOOD 

AND DRUOS ACT. 

Tna usual forms have boon sent out to nenrlv all Public Anahsts requessting them to send 
a list of the samples ihoy have exnmined during 1882 under the Act. Any Analyst who 
has not received a form, will, on application the HecrdarieH of the Society, be supplied 
with the number lie requires— f.c., one for each tfKtrict or town for which ho acts. 

It will much facilitnto the labour of coinpilalion if tbo returns are sent in to the 
Secretaries with as little deLiy as possible, 

MILK ADUT/rEilATION. 

We wish to draw the special altciiUon of emr readers to a long report, printed on another 
page, of some proceedings token at Manchester for alleged adulteration of milk. There 
are several statements of such an extraordinary character in the evidence given that we 
should have been glad to have noticed the case at length had it not been too late to allow 
us to do so. 

NOTE ON THE USE OF BUT IE R, MILK AND MAMMARY TISSUE IN THE 
MANUFACTURE OF BUTTEiHNE. 

By 0. Mbtmott Tidy, M.B., F.C.S., and G. W. Wignee, F.C.S., F.I.O. 

Read before the SomUtf of Piibho UuilijUs on OO/A 1888. 

Although the manufacture ot buttenuc is very little understood in this country, it is not 
our purpose to enter at all into the dt tails of the manulactnie or to explain them in 
any way, but only to point out one or two facts which have come lo our knowledge, and 
which have considerable chemical iutorest. 

* These Papers will be printed in our next number.— 'E3>* Analyst, 
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It haSy hitherto, been a common error to suppose that it v^as impossible to mix butter 
with bntterine, and this has no doubt led to mistakes in adulteration certificates from 
which we should apprehend that few Public Analysts have been free. It is quite likely 
that we ourselves have not been so. 

The process of butterine manufacture is now conducted in such a way that there is no 
difficulty whatever in mixing any desired percentage of butter with the oleomargarine, which 
is the raw product—and it is just as easy to obtain a butterine containing 60 per cent, of 
true butter as one containing 1 per cent. 

The manufacture of butterine appears to have been started about the year 1869, and the 
description of the process contained in the patent taken out then, appears to us to show 
clearly two things—first, that the inventor Megs, was, so to speak, ahead of his time, as 
regards what be saw as the future of his invention ; and, secondly, that he had the idea in his 
mind of some chemical changes occurring in the fat under certain conditions, to which we 
will refer, but which, up to the present moment, have never been experimented upon by any 
chemists except ourselves. 

The point to which we specially wish to draw attention now is the action of mammary 
tissue on fat. Mammary tissue in its crude form, may, of course, be taken to mean simply 
the chopped up udder of a cow, but it occurred to us, and the experiments show that we 
were right in our supposition, that this mammary tissue may also be contained in milk and 
in butter. We have made a good deal of inquiry on the subject, and as the result of this 
we are convinced that butterine is never made without the admixture of some portion, and 
usually a very considerable portion of milk and batter, or either one or other of these 
ingredients during the process. 

The oleomargarine, pure and simple, which is the raw material of buttorine, is simply 
purified suet, and as far as we have seen it is prepared with great care, melted at a low 
temperature so as to avoid any burning, which might produce a tallowy smell, and thon 
sufficiently cooled to allow of the extraction by means of pressure of the excess of stearine 
which it contains. The more fluid part containing the larger proportion of oleine, is used 
for the subsequent manufacture of the butterine. 

This raw material, f.e., oleomargarine, is being made at the present time by a number of 
manufacturers in this country and abroad, and in fact the greater part of what is made here 
is being exported for further manipulation abroad, so as to make it into finished butterine, 
and export it again to this country as a more valuable article. 

The next process is, to bring the fat into what is considered a different condition, and 
according to the experiments which we have recently tried, the process is certainly success¬ 
ful. It was proposed to tx*eat the fat with mammary tissue for some few hours at animal 
heat, and we find that such a treatment as thia does Specifically alter the character of the 
fat, and that, as the lesult, an altered fat is obtained, which, even if it does not resemble 
butter, has at any rate been changed in character, so that it is not the pure oleomargarine 
fat that it was befoie. 

We have repeatedly tried the experiment, and having taken pure animal fat, 
melted suet, and digested it with the chopped up udder of a cow, for from three to six 
hours, we have found that a definite and marked chemical change in the composition of the 
fat was produced. This point appeared to us to open up a new field of inquiry, viz., to see 
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whether it was really possible that the udder of a cow after death did oontam any ferment 
or other substance analagous (we will say) to pancreatine or pepsine, but which, differing 
from them, might at any rate have some anomalous effect upon fat, so as to ensure its 
digestion, or so as to change it in any way. 

Obviously it is desirable in carrying out an investigation of this kind that the udder of 
the cow with which the experiments are tried should be obtained from an animal which is 
in full lactation, and treated immediately after the cow has been killed. Up to the present 
we have not been able strictly to follow out this course, but we have obtained some certain 
results which are sufficient as serving to throw some light upon the matter, and we intend 
to carry it further. We took portions of the udders of cows, and extracted from them with 
dilute alcohol certain substances which proved on evaporation in vacuo to contain at least 
three different constituents. One of the three is a fatty body of a peculiar kind which needs 
further examination, and that examination must obviously present circumstances of special 
difficulty, which will be the more readily appreciated when we say that it appears, as 
far as we can see &om preliminary experiments, to differ in several points both from 
oleomargarine and butter. 

We also obtained two other products, but cannot report fully upon either of these at 
present. This much, however, has been found out, that one of them has a definite action 
upon fats, which action is of such a character that it changes the fat by altering its sp. gr., 
or actual density, and by producing a certain, although small amount of volatile fatty acids 
from the fat which previously contained nothing but insoluble fatty acids. 

We have tried a number of experiments with mammary tissue, and with the extracts 
taken from the fresh udder; but, as far as we have gone, we find that practically there is no 
difference between the effect of the two. 

Oleomargarine, or tallow, is in either case changed to a certain extent, and both soluble 
and volatile fatty acids are formed, instead of the insoluble fatty acids which were the only 
ones present before. 

It follows from these experiments: first, that the chemical result which has been obtained 
BO far is that the udder of the cow contains a certain substance or substances which are 
capable of acting upon fat, and which do by that action change its chemical composition. 
Secondly, that the same results can be produced by using an extract obtained from the udder 
of a cow. 

But our experiments led us to go further even than this. Butter and milk both contain 
sensible proportions of mammary tissue in the shape of casts from the mammary glands, 
and they may, for aught we know to the contrary, and probably do, contain other matters 
which are not easily recognizable by microscopical examination, but which yet may be 
present in sufficient proportion to exert a definite physiological action, and from certain of 
our experiments we are inclined to think that this is the case. 

Thus far, we are satisfied that both milk and butter do, to a certain limited extent, 
produce the same effect as we have already ascribed to mammary tissue. The action of 
milk, so far as we can judge at present is small, but it appears to result in the increase of 
the soluble fatty acids to a definite extent, which is quite sufficient to be capable of 
estimation. The action of butter is greater, perhaps, because it contains a larger proportion 
of substances derived from the mamms of the cow, but it appears identical in character wiili 
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the action of milk. This viewed fiom a chemical standpoint may mean solely that the milk 
when it passes into the udder of the cow does Jiot contain butyric acid^ but that butyric 
acid is generated entirely in the lacteal glands. 

We have put this forward simply as a view, which may or may not be upheld by 
subsequent investigations, but still the probability of the tact being as we state is quite 
suficient to justify its being mentioned. 


CONTRIBUTION TO THE EXAMINATION OF THE FIXED OILS. 

By William Fox, F.O.S. 

Btad before the Socuiy oj Public Analysis^ on May 30th, 18S3> 

It is well known that animal and vegetable oils, on txposme to the atmosphere, become 
in time of a muciiagincus consibiency, 02 m some cases ate conveited into solid masses. 
The length of time requited to pioducc this cbanj^e vaiies to a consideiable extent with the 
different oils; linseed oil becomes quite solid in a few days, while olive oil only becomes 
slightly thick in several weeks. These two (dis may be taken as the extremes in their power 
of absorbing oxygen, and it is to this pioperty, a propeity possessed by (to some degree) all 
animal and vegetable oil, that this “ diying” or thickening of the oil is due. 

This piopeity is explained m tcxt-buoks by the statement that the oloic acid of the 
olive oil and the linoleic acid oi the linseed oil possesses u gieat affinity for oxygen. This 
I find not to be the case: neither oleic nor linoleic acids when pure absorb any oxygen, as 
the following expeiiments will show:— 

The acids weie obtained by saponilying 0 ivo and linseed oils with caustic potash, 
decomposing with hydiochloric acid without using an excess, filteiing and washing with water 
at 100® F. The acids were then washed into a separ.iling llask and taken up with diy ether; 
this was repeated several times. The ether distilled off, the acids were obtained without 
having been heated over 100® F., thus reducing the risk of their absorbing oxygen doling 
preparation. 

Weighed quantiiios of the acids thus obtained were then sealed up in glass tubes, and 
maintained at a temperature of 220° F. in an oil bath for six days without absorbing any 
trace of oxygen, proving that the absorption of cxygen is not due to the oleic or linoleic 
acids present in the oils. 

Thin strips of lead were suspended in the product obtained as described, without losing 
any weight, though the lead was in contact with the acids sovoral days at 220® F. 

While estimating the quantity of oxygen absoibed by olive oil, a great dififorouco was 
noticed in several samples. This at first was supposed to be due to adulteration with other 
oils, until those samples which absorbed an abnormal quantity of oxygon were found to be 
rancid and to contain quantities of free acid. On heating these samples to 400® F., this free 
acid was expelled, and then the oil absorbed the same quantity of oxygen as those which 
were sweet and contamed no free acid. 

This I find to be the case with all the vegetable oils: the larger the amount of oxygen 
absorbed, the larger amount of free acid they contain. 
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It therefore follows that the absorption of oxygen does not depend on the oleic or 
linoleic acid, but on the products of the decomposition of these acids, other acids being 
formed which possess the power of absorbing oxygen and also of combining with metals or 
oxides of metals. Metals combine with these acids without giving off any hydrogen. 

The action of the so-called drieis—such as the oxides of iron, manganese, and lead, 
on being added to an oil appears to hasten the decomposition of the fatty acids, producing 
those acids having a tendency to absorb oxygen. 

The insoluble fatty acids are lowered to a considerable extent by oxidation, the soluble 
acids being increased. 

The quantity of a metal dissolved by an oil is not a measure of the free acid the oil 
contains, but p) oves whether the oil is one that will readily undergo decomposition. This is of 
importance in the examination of lubricating oils. Testing for and estimating the free acid 
in a lubricating oil is of no value as regards the liability ol the oil to undergo decomposition, 
as the sample, if new, will be unlikely to contain free acid, though what it may do in time 
at present there is no means of showing. 

This property of absorbing oxygen may be taken advantage of as to the liability of an 
oil to undergo decomposition, and thus affords valuable information as to the suitability of 
an oil to be used as a lubricant, its iitncss to be used in the manufacture of varnishes and 
ffoor-cloth, and as a test as to the purity of an oil. 

The following 1 find a good method for the examination of lubricating oils :— 

About 1 gramme of tho oil is sealed up in a glass tube having a capacity of about 100 c.c., 
with *5 grammes of precipitated lead. The whole is then heated in an oil bath for several 
hours at 220^ F. The amount of oxygen absorbed is then estimated; this may be done by 
the' decrease in the volume of the gas in tho tube, or the remaining gas may be measured 
and the unabsorbed oxygen absorbed with pyiogallic acid and potash. 

The less quantity of oxygen absorbed by the oil, treated in this manner, the better the 
oil for lubiicating purposes. This method not only shows the presence of free acid, but 
also what the oil may be expected to do while being used in contact with metallic surfaces. 

The only oils having no effect on metals and absorbing no oxygen, are properly prepared 
hydrocarbon oils. These oils far suipass all other oils as lubricants. Samples of 
mineral oils heated to 220° F. with precipitated lead absorbed no oxygen in 20 days 5 
vegetable or animal oil so treated became quite hard in a few days. 

In the manufacture of varnishes and iloor-cloth a great deal depends on the dxying 
properties of linseed oil. This oil variori more than any other in its power of absorbing 
oxygen. 

The following table will show tho great •difference in the power of absorbing oxygen 
possessed by a few of the more important fixed oils 

O.C.'s of oxygen absorbed by 1 gramme of the oil. 


Baltic Linseed Oil... 191* 

Black Sea „ „ . 186* 

Calcutta „ „ . 126* 

• Bombay „ „ . ISO* 

Amencan „ „ . 156* 

Cotton Seed Oil (lefined) . 24*6 

Eapeseed Oil (brown). 20* 

Bapeseed Oil, Colza. 17*6 

Olive Oil (highest) . 8*7 

Olive Oil (lowest). 8*2 
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* These figures are the means of a great number of experiments on different samples» 
closely agreeing with each other except in the case of linseed oil. 

The great difference between the Indian and Bussian seed oils will be noticed; the latter 
are the oils used for Yamishes and fi.oor-cloth making. The Indian seed oil never becomes 
quite dry but always remains “ tacky,” 

The cause of this difference in the drying properties of linseed oil is generally under¬ 
stood, and is so stated in text-books, to be due to the presence of albuminous matter. 
This statement is made, 1 imagine, owing to the fact that when linseed oil is heated 
rapidly to 400^ F. an albuminous-looking matter separates. Oil made from seed grown in 
warm climates contains more of this substance than oil made from seed grown in cold 
climates, and the more of this so-called albuminous matter ” there may be contained in 
the oil, the lower the drying quahties of the oil. I have made experiments on oils containing 
large quantities of this substance, but have never been able to find a trace of nitrogen, either 
by combustion with soda lime, or by distillation to dryness with permanganate of potash. 

1 have separated, as well as possible, some of this substance from the oil, and firom the 
results of two analyses it appears to be oleic acid—at least the hydrogen was too low for 
linoleic acid. It will be understood that, as linseed oil varies tp such an extent, a test that 
will prove whether an oil is fit to be used for varnish and fioor-cloth making, is of value to the 
manufacturer of these things. 

The following method may be employed to this end:— 

50 o.c. of the oil is heated in a beaker, over a Bunsen flame, to 500*^ F., 2*5 grammes 
powdered and dried oxide of iron (FejOg) is then added and the heating continued to 650® F., 
the burner is then withdrawn and the oil allowed to cool a little, then filtered through filter 
paper to remove any suspended oxide of iron. About *2 grammes (rather less than more) of 
the oil so treated is sealed up in a tube and oxidized in the oil bath at 220® F. The oxidation 
will be complete in about four hours; the oxygen left unabsorbed is then estimated by means 
of pyrogallic acid and potash. 

I use a conical shaped fiask, having a capacity of 200 c.c. and fitted with an 
accurately ground stopper. The fiask is weighed, and as the oil slowly filters 5 or 6 drops are 
received in the fiask, and the fiask again weighed gives the amount of oil being operated upon. 
If the stopper be smeared with a little burnt india-rubber, any escape of gas is impossible. 
At the end of four hours the stopper is withdrawn under water, the gas measured in a 
eudiometer and the remaining oxygen absorbed with pyrogallic acid and potash. From the 
data thus obtained the oxygen absorbed is calculated. Of course the usual precautions of 
gas analysis must be observed. 

As first worked out by me, the oil was spread on a plate of glass, and the increase of weight 
owing to the absorption of oxygen, weighed. This method does not work satisfactorily and, 
firom the small quantity operated upon, serious errors were liable to occur. By sealing up 
and measuring the oxygen, excellent results are obtained. 

The difference between the amount of oxygen absorbed by olive and cotton oil is greater, 
I think, than any difference hitherto observed between these oils. The only test of any value 
for the purity of olive oil is the ‘‘blaidin ” test—though this test is far from being satisfactory, 
as all tests must be that depend so much on the operator’s judgment. By estimating the 
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quantity of oxygen absorbed, ihe purity of the oil may at once be proved. Under no 
circumstances have I found pure and s^eot olive oil to absorb more than 9 c.c. of ox;igen. 

Taking this figure as lepresenting pure olive oil and 24 as cotton oil, the quantity of 
the latter may be calculated thus:— 

(A—9) 100 
15 


equals percentage of cotton oil. 


where A is the number of c.c. 0 absorbed by 1 gramme of the oil under examination. 

Working in this manner, the following results were obtained 

Olive oil containing 5 per cent, cotton oil absorbed 0-5 c.c. 0, equal to B-3 per cent, 
cotton oil. 

Olive oil containing 10 por cent, cotton oil absorbed 10*4 c.c. 0, equal to 9.3 per 
*cent cotton oil. 

With 20 per cent, cotton oil 12*3 c.c. 0 was absoibod, equd.i to 22 pei cent, cotton oil. 

Containing 25 por cent, cottoned 13 c.c. O was absoibed, equal to 20*0 c.c, cotton oil. 

If the oil under examination be at all rancid, it must fiist be heated to 400® F. before 
estimating the quantity of 0 the sample absorbs. 

In concluding this paper, I regret not being able to more fully explain the changes which 
take place in the “ drying ” of the fixed oils. That Iho geneially accepted idea is wrong there 
can be no doubt, and I hope before long to bo able to throw more light on the snl>ject. 

Any investigation on oils must be earned oni independently, as no text-books contain 
any information of value. 

The subject is a yoij interesting ou(s and the giound lor oxpeiimont and investigation 
unlimited. 

That chemists havo not paid more aticnlion to ilie chemisti'y and pioperties of these 
complex class of compounds is singular, considering the large amount of capital, and the 
importance of the oil industry. 


THE EMPLOYMENT OF HYDKOGEN PEllOXIDE IN CHEMICAL ANALTBIS. 

Notwithstanding that hydrogen peroxide has been known for a long time, and is daily 
used for a number of technical purposes, its employment in chemical analysis has hitherto 
remained in abeyance. This has probably been due to the loss of time involved in prepar¬ 
ing it pure in the laboratory, and the impmity of its solutions hith6i*to brought into the 
market 

Carl Both & Co., of Berlin, now prepare solutions of hydrogen peroxide in a state pure 
enough for analytical purposes, and the authors of this paper, Alex. OLisson As 0. Bauer, 
have employed it with success in several analytical determinations. 

Hydrogen peroxide converts ammonium sulphide to sulphate and, what is the same 
thing, its solutions made alkaline with ammonia, oxidise sulphuretted hydrogen. 

A number of metollio sulphides are very readily oxidised by an alkaline ammoniaoal 
solution of hydrogen peroxide without any intermediate precipitation. This is the case 
with the sulphides of arsenic, copper, zinc, and thallium. In the case of tin sulphide, the 
oxide of the metal is precipitated, while the whole of the sulphur is oxidised to sulphurio 


*Berichte tier deuUchen Ohemtsehen OesellacJiaft, Hay 7, 1883. 
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acid. Mercury sulphide, which is hardly attacked by nitric acid, is very readily oxidised 
by hydrogen peroxide. A. solution of cadmium^sulphide forms a yellowish-white precipitate 
soluble in hydrochloric acid. 

Several metallic sulphides, the solutions of which are precipitated by ammonia, are 
decomposed by hydrogen peroxide into sulphuric acid and a hydroxide of the^ base, which 
precipitates, for instance, iron sulphide. 

The authors believe that hydrogen peroxide will soon be generally employed in analytical 
operations, as a clean, handy, and energetic oxidising agent. Amongst other determinations 
which yielded good results may be mentioned the determination, in the presence of 
sulphuretted hydrogen, of hydrochloric, hydriodic, and hydrobromic acids .—(hmnt and 
Druggist, 


TOLUMETEIO ANALYSIS AND FAT-TESTING. 

TCat^t. ZtjiiKowsky and Max Q-roger have thoroughly tested Haussmann's volumetric method 
of analysing fats, and have at the same time so improved and simplified the same that in their 
opinion the examination of a mixture of neutral fats and fat acids is easier than an exami¬ 
nation of a mixture of caustic soda and sodium carbonate. Haussmann’s method is based 
upon the fact that an alcoholic solution of a fat acid is immediately saponihed on the 
addition of an alcoholic solution of caustic potash, whereas the saponidcation of a neutral 
fat can only be effected by protracted boiling. When, therefore, an alcoholic solution of 
fat acids and neutral fats, to which some phenolphthaleine has been added is titrated with 
caustic potash, the red colour disappears as long as any fat acid is present, and the solution 
does not attain a permanently red colour until all the fat acids are saponified. When the 
red colour has set in, on excess of caustic potash is added, and the whole boiled for half- 
an-hour to saponify all the neutral fats, and le-titrated, whereby the amount of caustic 
potash required to effect the saponification of the neutral fats is ascertained, and the 
quantity of caustic potash required for each titration represents the relative proportion of 
fat acids and neutral fats in the mixture operated on. 

Not only is the method useful in ascertaining the relative proportions of fat acids and 
neutral fats in a given mixture, but it also serves for testing fats generally, as, for 
instance:— 

1. For determining the equivalent of a fat, Le,, the proportion saponifiable by an 
equivalent of caustic potash, or 1 litre of a normal solution of potash. The result obtained 
might, under circumstances, serve as a criterion as to the nature of the fat. The equivalent 
would, no doubt, in the case of butter-testing, indicate whether tho butter was genuine or 
artificial. 

2. For determining the amount of glycerine (theoretical yield) in fats in the most 
simple manner imaginable. When a neutral fat, or a mixture of a number of such fats, 
is saponified, the following reaction takes place :— 

C3H5(0aH,N-,0)3+3K0H=C3H80,+8(aH^~,0.0K) 

According to the above equation, every litre of normal potash solution splits up one- 
third equivalent of glycerine—30*667 g. 1 c.c. of normal potash is thei’efore equivalent 
to 0*030667 g. of glycerine. 


*Berichte der deutschm Chemischeii Qeselhcliaft, May 21,1883. 
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8. The amount of glycerine a fat would probably yield having been ascertained by the 
above titration, and provided the fat is pure and free from moisture, the theoretical yield of 
fat acids would be easily calculated. 

Triglycerides may be considered to split up in the following way 
03 H 5 ( 00 „H^~, 0 ) 8 =C,H,+ 3C,H^O, 

On comparing this equation with the ono above, 1 litre of normal potash represents 
one-third equivalent of glycerine residue, —?.e., 12'667 g. Supposing v. c.c. of 

normal potash to have been employed, the weight of the glycerine residue would be 
(0*012667 V.), which may be represented by the letter g, and let F represent, in grammes, 
the original weight of the fat; then F — g will represent the yield of fat acids to be expected 
from it .—Chemist and Di uggist. 


CULTIYATION OF YANILLA IN MEXICO. 

In Mexico vanilla is planted either in a forest or in a held. In the former case the under¬ 
brush, climbers and large trees are cut down and removed, and the young saplings only 
preserved to serve as supports to the vanilla plant, preference being given to trees having a 
milky sap. Near each tree two cuttings of the vanilla plant are placed side by side in a 
shallow trench one and one half inches deep and sixteen inches long, three knots of the 
stem being laid in the trench, and covered with doad leaves, brush, &c. The rest of the 
cuttings, to the extent of three or four feet, is placed against a tree and tied to it. The 
supporting trees should not bo nearer than twelve or fifteen feet apart, to give suflBieient 
room for the development of the plant. After a month the cutting will have taken root, 
and must be carefully kept from weeds and biiars of all kinds. In the third year the plant 
begins to bear fruit, which it continues to yield for many years. 

When the vanilla is cultivated in a field, the Mexicans first plough the ground thoroughly 
and raise on it a crop of corn. In the protection afforded by this plant, a number of young 
milk-bearing trees of the fig family grow, which in about twelve or eighteen months are large 
enough to answer as supporters to tho vanilla plants, which are then placed as above 
described. In Meuco and Guiana the plant is allowed to climb up the trees, the fertiliza¬ 
tion of the flowers is left to nature, and a large number of flowers constantly remain 
unfertilized, and the yield of vanilla is small. In a few days after fecundation the flower 
falls off and the fruit continues to grow till the end of the first month; it takes, however, 
another five months before it is completely ripe. Each pod must be gathered separately, 
and not the whole cluster at once, the time to gather them being indicated by the pods 
cracking when pressed with the fingers. If too ripe, the pods split in drying, changing the 
colour from yellow to brown and black. If not ripe enough, the fruit will lack fragrance and 
proper colour. The ripe fruit has no odour at first, the agreeable odour of vanilla being 
developed by a process of curing. When the first fruit is drying an unctuous dark red 
liquid, called balsam of vanilla, exudes. 

In Mexico the pods are collected and placed in heaps in a shed protected from rain and 
sunshine, and there left for a few days; they are then, if thd weather is warm and clear, 
spread in the morning on a woollen blanket and exposed to the direct rays of the sun; at 
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about midday the blanket is fulded round the beans, and the bundle is left in the sun for 
the remainder of the day. In the evening it is enclosed in tight boxes to “ sweat ” all the 
night. The next day the same treatment is adopted, and the beans, after exposure to 
the sun, acquire a dark coliae colour, the shade being deeper in proportion to the success 
of the “* sweating ” operation. If the weather is cloudy the vanilla is collected into bundles, 
a number of which are packed together in a small bale, which is first wrapped with a woollen 
cloth, then with banana leaves, and fin illy with a stout matting, which is firmly bound and 
sprinkled with water. An oven is then heated to CO deg. 0., and the bales containing the 
larger beans are placed in it. When the temperature has fallen to 45 deg. 0. the smaller 
beans are introduced and the oven clobcd tightly. Twenty-four hours afterwards the 
smaller beans ai'e takm out, and twelve hours later tLe larger ones. The vanilla has then 
acquired a fine maroon colour. The drying operation then commences. The beans are 
spread on matting and exposed to the sun every day for two months. When the drying is 
nearly completed it is finished in the shade in a dry place, and the pods are then tied up 
in small bundles for sale .—Oily Paint and Driuj Reporter. 

FOOD ADULTERATION IN FRANCE. 

The following Analyses were made at the Paris Municipal Chemical Laboratory, during 
the month of May, 1883 :— 

V- * * * lie'll* 

Sample, An^lj'-ed Pu-ssabL. Notiuimious. Iwjunouh. -CrtUkU*. 


Wines. 

lift 



87H 

21 

.. 

608 

Vinegor.s. 

1 

2 


— 

— 

.. 

ft 

Beers* . 

2 

.. 

.. 

1 

— 

.. 

3 

Ciders. 

*2 

.. 


— 

— 


2 

Alcohols and Liqueurs. 

2 

2 


— 

5 


9 

Syiupa. 

1 



—• 

— 


1 

WatexF. 

4 

4 


1 

10 


10 

llilka . 

21 

SI 

.. 

RO 

. — 

,, 

197 

Malt. 

— 

— 


— 

. — 


— 

Butters . 

8 

— 

,, 

1 

, — 


9 

Oils. 

i 

— 


1 

. — 


2 

Flours.. 

S 

1 


2 

. — 


6 

Dough, Bread . 

» 

1 

., 

— 

. — 


4 

Sweetmeats. 

2 

— 

.. 

— 

. — 


2 

Meats. 

— 

— 


— 

_ 


_ 

Preserves. 

3 

1 


— 

4 


8 

Salt, Pepper . 

1 

1 


3 

. — 


5 

Chicory, Coffee, Tea.. 

— 

1 

.. 

2 

. — 


3 

Chocolates. 

4 

. - 2 

.. 

H 

. _ 


14 

Honeys . 

— 

— 

., 

— 

.... 

• m 

.... 

Confftiires . 

— 

— 

.. 

— 

. _ 



Colouring Materials .. 

ft 

1 

.. 

8 

4 


14 

Toys. 

— 

1 


— 

9 


10 

Coloured Papcis. 

1 

2 


— 

1 


4 

Tins . 

2 

2 


... 

1 


5 

Spices. 

Pharmaceutical Pro¬ 

11 

1 2 

.. — 

•• 

— 

. ' — 

•• 

11 

ducts . 





- 

-• 

2 

Perfumery. 

— 

1 


— 

1 

.. 

2 

VaiiouB . 

Total .... 

14 

21(> 

3 

202 


3 

492 

18 

74 


88 

084 
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COFFEE AND MUSTARD MIXTURES IN NEW YORK STATE. 

Wb reprint from the Sanitary Engineer the following regulations as to these mixtures:— 

Albany, Varch 2Sth, 1883. 

To the Editor of The Sanitaby Engineee. 

As the Governor has approved the action of this Board, as expressed in its resolution 
here annexed, I forward to you a copy for publication, as requested. * Certainly, no coiiee 
merchant will feel harmed, excepting ho bo of the class which this action compels to supply 
wholesome cofibe instead of some spurious mixture. 

The requirements of at least 40 per cent, of farina of mustard as the minimum of the 
article must inile out ” the chaft* and dust that might pass in market as the mustard of 
trade but for this speciheation. 

Respectfully yours, 

ELIBHA HARRIS, Secretary, 

State Boaed of Health of New Yoee. 

“ Bcsolved, That under and pursuant to Section 4 of Chapter 407 of the laws of 1881, 
the following mixtures when distinctly labelled in the manner provided in sub-division 7 of 
Section 3 of said Act, are within the conditions hereinafter prescribed declared to be exempt 
and permitted to be sold under the provisions of the said Act. 

“ 1st. Cofteo mixtures containing no other substances except chicory, peas or cereals, 
and in which mixtures the pure cofTee shall not be less than r>0 per ceni. of the whole 
mixture or compound, provided that the exact percentage of coffee be printed upon the 
label of each package. 

“ 2nd. Mustard mixtures with wheat or rice flour, to which no other substance, or 
article, or any colouring matter, except tumeric is added, and in which mixture the pure 
farina of mustard shall not be less than 40 per cent, of the whole mixture or compound, 
exclusive of the mustard hulls. 

** The labels on the above mixtures shall contain the names of each and every 
ingredient of the mixture. 

‘^The labels shall also exhibit the percentage of the characteristic constituents; 
for example, the percentage of coffee in the coflee mixture and the percentage of mustard 
in the mustard mixture. 

** The above-mentioned information shall be printed on the label in black ink, in 
legible antique type, of a size easily to be read, on one side of the package.*' 

Ajpproved March 24iA, 1883. 

(Signed) GROVER CLEVELAND. 

MILK ADULTERATION IN NEW JERSEY. 

The first case under the food adulteration law of New Jersey was tried before Judge Fort 
of the District Court of Newark, May 24. The complaint was made by the City Milk 
inspector, Mr. Henry Negles, and charged Mary McGrath with offering for sale a quantity 
of milk flrom which a valuable constituent had been removed (skimmed milk). 
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The lawyer for the defendant asked for her discharge, on the ground that guilty 
knowledge had not been proved, and that sub-division 2nd, 3rd, 4th, 5th and 6th, and the 
1st section of sub-division 7th must be construed in connection with the words in the first 
sub-division, as found in section 3 (B) of the act. 

As the decision of the court is important, we give it in full. 

First District Court of the City of Newark.—^Henry Negles v, Mary McGrath.—• 
Tried before the Court, May 24th, IScS. 

The Court, Fort J. * This is an action under the act to prevent the adulteration of 
food or drugs, approved March 25, 1881, and the supplement thereto, appro^ed March 
23, 1883. The complaint in this case is for this : that the defendant did offer for sale an 
article of food, being milk, which was adulterated within the meaning and in violation of 
said act, in this, that a valuable constituent of said milk had been in part abstracted: 
that said milk was an imitation of, and oifered for sale as pure milk, whereas the same 
was impure. 

The evidence in this cause shows that the highest percentage of water in pure milk is 
88 and the solids are 12 per cent. The defendant in this case keeps a store at No. 888, 
Broad Street, in the city of Newark, wherein she sells milk by the pint, quart, &c. In the 
present month, Henry Negles, the plaintiff, Milk Inspector of the city of Newark, visited 
her place of business, and procured a quantity of milk there on sale, and delivered it to 
Shipman Wallace, Esq , Chemist of the State Board of Health, who examined it and found 
that the said milk contained 89 per cent, of water and 11 per cent, of milk solids. It was 
further in evidence that 8 per cent, of the 12 per cent, of solids in pure milk was what the 
chemist denominated fat, or cream; that in the milk found in the defendant’s possession 
this fat was found to be only 1’84, being 1*12 short of normal. The testimony of the 
Health Physician, Dr. Mandeville, is that such milk for some purposes is impure and 
unhealthy. 

The defendant denies having abstracted any constituent from said milk, or that she 
knew that said milk was impure, and offered it for sale as pure. By the express language 
of the act under which these suits are brought, it is provided “ that no person shall 
manufacture, have, offer for sale, or sell any article of food, or drugs, which is adulterated 
within the meaning of this act; ” any person violating its provisions shall be liable to a 
penalty in the first instance of 50 dollars. By the second section of the act is provided 
that the term food, as used in this act, shall include every article used as food or drink by 
man. It is insisted that as the defendant had no knowledge, or claimed to have none, 
of the abstraction or adulteration in this case, no conviction can be had under this act. 

We cannot give this construction to this law. The first section is broad enough to 
cover, not only the person who offers for sale, or sells, but any person who may have any 
article of food which is adulterated within the meaning of the act, in their possession for 
sale. In this case the defendant admits that she had the milk on sale, that she had sold 
some of it, and there is no dispute under the evidence, if the testimony of the chemist is 
true, but that a valuable constituent, to wit: 1*12 parts of the cream of this milk had been 
abstracted, or in other words, this was what the chemist called “ skimmed milk.” 

Secondly.—If the chemist’s testimony is true, it is also proven in this case that the 
milk had by the defendant was adulterated by the addition of some foreign substance, 
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whether water or other substance, the grade of this milk being 89 per cent, of water, 
which is one per cent, of water in excess of the proper percentage. One per cent, is said 
by the chemist, in either solids or liquid, to be a veiy wide divergence from the normal, 
as he is able to detect, and always concludes that he has made an error unless he can 
acom*ately arrive at least one-tenth of one per cent, of the true condition of the milk 
analysed. It is insisted that suh-division second, third, fourth, fifth and sixth, and the first 
section of sub-division seven, must be construed in connection with the woids in the first 
sub-division as found in section three, of the act of 1881, above referred to (B), which 
words read as follows: “So as to reduce or lower, or injuiiously affect its quality or 
strength.’' 

This construction the Court cannot sustain; these words can only be in qualification 
of the sub-divisions in which they stand for the reason that said sub-dmsion is general, 
and the other sub-divisions are specific, referring to the particular reasons for condemnation 
of the food alleged under either one of them to be improperly sold. The first sub-division 
relates to any substance, or substances; the third, only to valuable constituents abstracted; 
the fourth, to imitations sold under the name of the real article ; the fifth, to food from 
diseased, putrid, or rotten animal or vegetable substance; the sixth, to covering up by 
coloring or coating the damaged article; seventh, the addition of poison or ingredients. 
In the charging of this offence in the act, stating the title and date of approval in the 
complaint and summons is sufficient, and if it shall appear to the satisfaction of the Court 
that the conditions exist as charged, and the defendant sold, or oflered for sale, or had for 
sale the article in its deteriorated condition, ho shall bo held under the provisions of 
this law. 

In this particular case the defendant will be adjudged guilty, and the penalty of fifty 
dollars imposed with costs. 

In the cases of same plaintiff against Otten, same plaintilT against Bahrenburg, and 
same plaintiff against Sievers, the defendants will he found guilty and the like penalty of 
fifty dollars in each case imposed with costs. 


ESTIMATION OF TANNIN. 

F. SiMAND has abandoned the use of Ldwenthal’s improved method of estimating tannin, 
as he found that the percentage of tannin in the same material was subject to certain varia¬ 
tions. A series of experiments was therefore made, the object being to replace the gelatin 
used by Lowenthal by a substance capable of absorbing tannin. The method was founded 
on oxidation, with potassium permanganate or calcium hypochlorite, with indigo solution as 
indicator in presence of sulphuric acid. The first substance experimented with was 
powdered skin, which Hammer and Lowenthal had used some time ago for extracting 
tannin from solutions. Although more satisfactory results were obtained than with gelatin, 
the absorption of the tannin was a slow operation, requiring often 24 hours’ agitation or 
more, and even then tannio acid was present in the filtrate i moreover, the difficulty ex¬ 
perienced in preparing the skin rendered this method impracticable. The author then 
tried the gelatinous tissue of bones. Tubular bones were treated with dilute hydrochloric 
acid, and after removing the lime salts the residue was washed and used for extracting 
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tannic acid from infusions. Tbe results were as satisfactory as those obtained with 
powdered skin, whilst the absorption of the tannin was effected more readily. Later 
on, when Muntz showed that tannin is absorbed by nitrogenous vegetable substances, the 
author, assuming that all nitrogenous animal substances softening in water are capable of 
absorbing tannin, used horn shavings after removing the lime salts, with equally good 
results. In the origmal paper, the method pursued by the author in liis laboratory for 
preparing the skin powder, extracted bones and horn shavbgs, is described in detail, and 
numerous tannin estimation® with these substances are given. 


PRESERVATION OF CAUSTIC SODA. 

The difdculty experienced in preserving caustic soda in a powdered state, owing to the 
tendency of its particles when exposed to the atmosphere, to deliquesce and combine and 
mass together, is said to be overcome by mixing with the powdered caustic soda a quantity 
of powdered sand or sandstone sufficient to protect the particles of powdered caustic soda 
from such contact with each other as will cause them to combine and mass together, and 
also sufficient to sbielJ, in a measure, the particles of caustic from contact with the 
atmosphere. Caustic soda thus treated is applicable generally in the arts, and can be 
handled with greater facility than the ordinary commercial article, 

'Where it is to be nsed as a flux in the manufacture of cast iron, one part of ground 
sand or sandstone may he used to five parts of ground caustic soda; but the quantity of 
powdered sand or sandstone may be materially increased, though a less amount will not 
prove effective. While the powdered sand operates in a measure to protect the caustic 
soda from atmospheric infiuenoes, and from such contact of its particles as will permit 
them to mass together, there is no chemical combination between tbe sand and caustic 
soda which would cause it to solidify and harden, as would be the case were powdered 
limestone, for instance, used. 

In practice the caustic soda and sand or sandstone are ground up to a powder, either 
separately or together, and immediately mixed. From the facility with which the article 
prepared can be bandied, it is especially adapted for use as a fiux in the manufacture of 
cast-iron, though for the same reason it also commends itself to the trade generally. 

This method of treating caustic soda has been patented.— Oil^ Paint and l)ru(j 
Exporter, 


Mr. B. A. Bunnell has been appointed Public Analyst for the city of Cork. 


Mr. T. Stenhouse has been appointed Public Analyst for the borough of Rochdale, 
cice Collinge, deceased. 
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PROCESS POE THE RECOGNITION OF HYDROCYANIC AND OTHER ACIDS. 

By a. Longi. 

The substance under consideration is dissolved in water and the solution acidulated with 
acetic acid. If insoluble in water it is heated to a boil with sodium carbonate, and the 
filtrate is acidified ^ith acetic acid. After any hydrogen sulphide present is expelled, silver 
nitrate is added in slight excess, and a little nitric acid. The precipitate may contain silver 
cyanide, chloride, bromide, iodate, ferrocyanide and ferricyanide. In the solution may be 
present silver chlorate, bromate (in pait) and mercuric cyanide. The liquid A is separated 
from the precipitate B and examined separately. 

A. In the liquid hydrogen is liberated by means of zinc and a little sulphuric acid. 
Silver chlorate and bromate are reduced to the corresponding chloride or bromide, and both 
these along with mercuric cyanide, to metallic silver and mercury, hydrogen, cyanide, 
chloride, and bromide being formed. When the ^reaction is at an end the mixture is 
filtered and the filtrate is divided into three parts. 

The first part is tested for cyanogen with a ferric ferrous salt. 

To the second parfc is added silver nitrate, which separates hydrocyanic, hydrochloric, 
and hydrobromic acids. The precipitate is washed and digested in ammonia of sp. gr. 0*998. 
If the liquid filtered from the precipitate gives with nitric acid a white precipitate, insoluble 
in concentrated boiling nitric acid, chloric acid was present. 

The third portion was tested for bronoine with carbon disulphide. The presence of 
bromine shows that the original substance contained bromic acid. 

B. The precipitate is carefully washed, and then digested in ammonia of sp. gr. 
0*998. The cyanide, chloride, bromate, iodate and ferricyanide dissolved, but not the 
bromide, iodide, and ferrocyanide. 

The residue is washed and treated with a solution of hydrogen sulphide to which a 
little hydrochloric acid has been added. It is heated to expel excess of hydrogen sulphide 
and filtered. 

The filtrate is tested for hydrogen ferrocyanide with a ferric-ferrous salt. Any 
ferrocyanide formed is filtered olF, and the filtrate is tested for bromine and iodine with 
carbon disulphide. 

The ammoniacal solution, which may contain cyanide, chloride, bromate, iodate and 
ferricyanide, is treated with sulphurous anhydride. Cyanide and chloride are separated 
out, bromate, iodate, and ferricyanide are reduced to bromide, iodide and ferrocyanide, and 
thrown down as such. The precipitate is washed by decantation and digested in ammonia. 
The cyanide and chloride are re-dissolved, but not the bromide, iodide and ferrocyanide. 
The mixture is filtered. The solid matter is tested for bromine, iodine, and hydrogen 
ferrocyanide as above directed. Their presence shows that the original substance contained 
bromic and iodic acids and hydrogen ferrocyanide. 

To the liquid is added nitric acid by which cyanide and chloride are re-precipitated. The 
precipitate is divided into two parts. The one is treated with a little dilute hydroohlonc 
acid and filtered. The filtrate is tested for hydrogen cyanide with a ferric-ferrous salt. 
The other portion is heated to boil with concentrated nitric acid. Cyanide is thus converted 
into nitrate, whilst chloride remains unchanged .—Gazetta Chimica* 
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CORRESPONDENCE. 

[The Editors are not responsible for the opinions of their Oorrespondents.] 

SOMERSET HOUSE AHD MILK ADULTERATION. 

To THU Editob of “The Analyst.” 

Sib, —Permit me to make a few remarkb concerning the important Milk Adulteration case reported 
in all city papers this morning. 

The samples in (lutstion Nos. 203-1 were brought by the Inspector to me for division, hence I knew 
they were from a dairy, and not from a tingle cow. It was therefore not necessary to take any single 
cow's milk as standard, and accordingly the limit agreed to by the Public Analysts’ Society was taken. 
That this couise was the proper one, was proved from the results of the Somerset House investigation, for 
in their book just i ublishcd I find the average bolids not fat given as 9 per cent. I found 8*66 and 8*67 
solids not fat lespectively in my samples. If further proof was needed of the indulgence with which 
milk producers are tieah'd by Public Analysts, it is afforded by the fact that a sample of milk was 
obtained by our officials direct from the defendant’s cows, and this gave 9*6 per cent, solids not fat. 
This analysis could not be put in evidence ab it was to bo taken without prejudice. 

May we hope, now thit the Anal} sis of Somerset House have published their perfected researches 
upon the Milk question, that, after tair criticism, they and ourbclves may agi’ee not only upon what shall 
be deemed pure milk, but upon the proc< s«t to be used in milk analysis. 

Of couise I need not bay they must c\pcct critioibm; for the three gentleman who represent Somerset 
House in this question can bcarcely claim the infallibility for themselves which they deny to the large 
body of chemists included in our Society. Yours, <fco., 

0. ESTOOUBT. 

City Laboratoryi jilancJh^htcr^ June lb83* 


LAW EEPORTS. 

ANALYSING SOUR MILK: IMPORTANT E\TDENOE BY SOMERSET HOUSE CHEMISTS. 

At the .Manchester City Police Court, on Vrcduobda>, 27th June, a case of exceptional importance to 
Public Analysts, and persons engaged in the milk ti’adc, was decided. The defendant was Richard 
Wardle, a Derbyshhe farmer, and tho inosocutors were the Manchester Corporation, who charged him 
with consigning to Anthony ilailwood, a milk dealer, a quantity of new milk which, according to the 
certificate of Mr. Chailes Ebtcouit, P.C.S., Public Analyst for Manchester, contained four per cent of 
added water. Tho case was tiist before the court on the 9th of May, the magistrates present being 
Chailes Lister, E&. 1 , (solicitor) and W. Arousberg, Esq. In consequence of the request of defendant, the 
court directed that tho duplicate samples taken should bo sent up to Somerset House for analysis by the 
Government analysts, and the case was adjourned to await the result. The certificate received from that 
office, signed by Mr. James Bell, the senior analyst, and Messrs. R. Bannister and G. Lewin, stated that 
the samples were leceived at Somtisot House on the 10th of May, and had been duly analysed by them. 
That numba'cd 203 coutained 8-20 ijci cent, non-fatty solids, 2*80 per cent, of fat; and 89*00 of water; 
ash, *81 per cent. Alter making an addition fur natiual loss arising frum decomposition of the milk 
through keeping, the pioporiion ot non-lacty bolids was not, in their opinion, lower than is found in 
genuine milks. The percentogi- of fill and ash w*oro equal to those found in genuine milks. From a 
consideration of these results they said : “We aie unable to affiim that water has been added to the 
milk.” Sample No. 204 contained 8-0*2 per cent of non-fatty solids, 3*01 of fat, and 88*97 of water, the 
ash being *75 per cent. The lemaikb of tho Huce analysis with reference to this sample were precisely 
similar to those made in the other ceitificate. Mr. Bell was now in attendance as a witness, the 
corporation having subpoenaed him with the object of eliciting from him (if possible) the method by 
which he arrives at his conclusions, and the standard of purity he adopts. Mr, Hopkinson, banister, 
appeared fox the prosecution, and Mr. Biiggs, solicitor, of Derby, for the defence. Mr. Lister was again 
the presiding magistrate, his colleague being Hr. J. Furniss. From the evidence of Inspector Edwards, 
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it appeared that on the 23rd of April he went to the Central Station, Manchester, with Mr. Hailwood, 
and at hisreijaest took a sample of milk from each of two cans consigned to him by the defendant. These 
samples, which he numbered 203 and 204, were sent to the City Analyst, whose certificates declared them 
both to contain four per cent, of added water, and that no change had taken place in the composition of 
the samples that would in any way interfei’e with the analysis. 

In cross-examination by Mr. Briggs, the Inspector said he mixed the milk up by pouring a portion 
from the chum into a 2-dozen qnart cdn, and then poming it back in the chum, this operation being 
repeated twice. He did not entirdy empty the chum. He rather thought it was morning's Tnilk that 
he took, but he ootid not be certain, He had however, a reason for tnking the morning’s milk in 
preference to the night’s milk, and that reason was that the complainant, Mr. Hailwood, particularly 
requested him to take the sample from the morning’s milk. 

Mr. Hailwood’s evidence was to the effect that the defendant was under an agreement to supply biin 
with new milk at 2s. Gd. per dozen quarts in winter, and Is. lid. in summer: that the samples were 
taken from morning’s milk only; that he cautioned the defendant in January last about the milk not 
being right, and that upon analysis it was found then to contain added Wiiter. 

Mr. Hopkinson said he should now Hke to ask Mr. Bell some questions in reference to this matter, 
as it involved principles of very great importance, both as to the mode of analysing, and as regards the 
standard of purity, which ought to be maintained, for he submitted that an adulteration to the extent of 
even four per cent, only, meant a loss of £10,000 a year to milk oousumerb in Manchester, assuming the 
consumption to average no more than a pint per day for each house. 

Mr. James Bdl was then swoin, and said ho was the senior analyst at Somerset House. In older 
to discover whether water has been added to the milk, Public Aualj sts ascertained the propoition of non¬ 
fatty solids, but at Somerset House they take the whole of the constituents into account. The quantity of 
added water was usually calculated according to the quantity of non-fatiy solids. He had found the 
per-contage of non-fatty solids in ficsh milk to vary from 8*02 to over 10. He remembered a case, in 
which a sample was sent to him from Chestor, ly Uie magistrates, which the Public Analyst certified to 
contain added water, in which he (Mr. Bell) found by his own analysis, the non-fatly solids were 
considerably below 8 per cent. That was taken from one cow, and was analysed in a day or two after¬ 
wards. 

Hr. Hopkinson: Then may X take it that you will pass milk as containing no added water if the 
non-fatty solids are lees than 8 per cent. ? 

Witness: It depends entirely upon the result of tho analysis, taking the whole constituents into 
account. 

*Mr. Hopkinson: What is your method of analysing milk? Do not you first evaporate it ? 

Witness: We first weigh out a quantity, and then evaporate it; fiesh milk from 6 to 8 grammes, 
and sour milk 10 grammes, a solid residuum being left. Prom tho fresh milk we take out the fatty solids 
by means of ether which dissolves the fatty matter, and leaves the non-fatty. We then determine the 
ash. In the two certificates produced, the ash is included in the 8*02 per cent, of non-fatty substances. 
In the case of sour milk we weigh one portion for total solids; then weigh two scpaiate quantities 
in platinum capsules, then we neutralise them, and they are evaporated, two for the non-falty solids and 
the fat; the other being dried completely without any fuxther addition. The two for non-fatty solids are 
treated "with ether until we get all the fat abstracted. The non-fatty solids we place in the bath for 
dzying, and keep them there from 4 p.m, until 10 a.m. They are then weighed every two hours till we get 
a constant weight, then the soda is deducted. The certificates show the true non-fatty solids. The acids 
are fixed t>y the alkaline solution. The decomposition in this case was not excessive and there was 
nothing to prevent his making a reasonable analysis of it. 

Mir. Hopkinson: Was there no escape of gas ? 

Witness: Oh yes, there was some escape; that is the reason of the loss. There was a little alcohol 
produced. 

Mr. Hopkinson: Then how much do you allow for loss of alcohol ? 

Witness: We do not say it is for alcohol; we say for loss of non-fatty solids, which includes the 
milk sugar and casein ? We have applied the same process for the last eight years. 

Mr. Hopkinson: Do you allow so much per day ‘for loss? 

Witness; Yes. 

Mr. Hopkinson: How many days* loss did you allow in this case ? 

Witness; Nearly20. 
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Mr. Hopkinson: Wliat rate per day do you allow for loss for that time ? 

Witness; For the first week for the next 14 days 21 days We allow in 

this case. That is the general rule by whidi we are governed in allowing for loss, but if we find any 
oironinstances which alter our opinion we deviate from the rule. I should say this milk, when fresh, 
contained somewhat under 8*6 of non-fatiy solids. 

Mr. Hopkinson: Then may 1 understand that the authorities at Somerset House receive as pure 
milk, milk oontainiug only 8*5 per cent, of non-fatty solids ? 

Witness; No; it depends on the other constituents. 

Mr. Hopkinson: I understood you to say that you determine whether there has been water added 
by the amount of non-fatty solids ? 

Witness: For reckoning the presumed quantity of added water we take the non-fatty solids as the 
basis. 

Mr. Hopkinson: Then, for how much of non-&tty solids do you say there is added water ? 

Witness: We do not specify any quantity; we say it contains not less than so and so. 

Mr. Hopkinson: When the non-fatty solids reach a certain quantity, do you say there is added water ? 
Witness: No. 

Mr. Hopkinson: Supposing you found four per cent, of non-fatty solids, would you say there is 
added water? 

Witness: 1 should say, from my experience, it was not genuine milk, and treat it aceordiz^, 

Mr Hopkinson: But would you say there was added water ? 

Witness: Oertainly. 

Mr. Hopkinson: If there were 7 per cent, of non-fatty solids would you pass it ? 

Witness: No, I should not. 

Mr. Hopkinson: Would you if there were 8 per cent.? 

Witness: Not without some inquiry. 

Mr. Hopkinson: Then when would you pass it ? 

Witness: It depends entirely on the analysis. 

Mr. Hopkinson: Would you pass it at 8*2? 

Witness: No, not without enquiry. 

Mr. Hopkinson: But at 8*5 you would pass it ? 

Witness: 1 should not he disposed to say much about it then. 

Mr. Hopkinson; Would you pass it ? 

Witness: 1 should if the whole of the constituents were those of genuine milk. 

Mr. Hopkinson: Is not the fat in this milk the normal quantity or nearly so ? 

Witness: It is a fair quantity. 

Mr. Hopkinson: Then there was nothing to show as regards the fatty solids that it had been 
adulterated ? 

Witness; No. 

Mr. Hopkinson; Then I understand you to say that if there is 8*5 per cent, of non-fatty solids, and 
nothing else to show that it has been adulterated, you will pass it ? 

Witness: Tes- 

Mr. Hopkinson; Would you pass it at anything under* 8*5. 

Witness: I should. 

Mr. Hopkinson: Would you pass it at 8*2 ? 

Witness: No, I should not. 

Mr. Hopkinson: Would you at 8*3 ? 

Witness: No. 

Mr. Hopkinson: Nor at 8*4? 

Witness : Tes, if the other constituents were right. 

Mr. Hopkinson: Then you draw the line somewhere between 8*8 and 8*4. Now, is it not the fact, 
as shown by thousands of analyses made by Public Analysts, that the non-fatty substances average 
about 9 per cent, in pure milk ? 

Witness: That is so according to certain processes, but it would not be so by this process. My 
average is higher than Mr. Wanklyn’s, because mine is founded on complete dryings. 

Mr. Hopkinson: Mr. Wanklyn's is 9 8, and you say yours is something over 9 . 

Witness: It varies in individual cows. 
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By the Chairman of the Bench; The resnlts of our analysis are con^tent "with the Twiilf being 
Senuine, and it would be utterly impossible for us to say that water had been added. 

The Chairman: And do you go further, and say that no analyst could ascertain that fact ? 

Witness: Certainly, it would be impossible. 

The witness was then cross-esunnined by Mr. Briggs, but no additional fact was elicited thereby. In 
reply to the Chairzxian, he said his experience was that cows fed on grass give richer milk than stall-fed 
cows. 

Mr, Carter Boll, Public Analyst for Cheshire, Salford, and other places, was called as a witness for 
the prosecution. He had tested about 2,000 samples of milk, in 300 or 400 of which he had actually 
seen the cows milk ed. As a rule, he had found the milk of healthy and properly fed cows to contain 
upwards of 9 per cent, of non-fatty solids. Four per cent, of added water for the milk in this case was 
in his opinion very low, as there might be 10 per cent. There must be at least 4. 

By Mr. Briggs : I should not expect the non-fatty matter to be as low as 8-2 in the milk of a healthy 
cow. If you were analysing the milk of a thousand cows you might find it so low in some of them. 
Specific gravity is not a sure test; it is one of the most fallacious, when taken alone. I invariably find 
that the average proportion of non-fatty solids is from 9*3 to 9‘4, and this milk according to the 
Public Analysts’ standard would contain 4 per cent, of added water. 

Mr. Briggs : Why do you take 9 per cent, as your standard ? 

Witness : Because it is the percentage laid down by the Public Analysts, who represent the 
analyses of about 10,000 cows, and they have found 9 per cent, to be a very low standard. 

Mr. Briggs: Then if you had taken your standard at 8*5 Instead of 9 you would have said there was 
no added water ? 

Witness: If the Act of Parliament defined it as pure milk at that standard, I should not dispute 
the law, but I should still be of opinion that it contained added water. 

Mr. Hopkinson: That is to say it would be parliamentary milk, but not natural? 

Witness: Quite so. 

In reply to the Chairman, witness said his experience was that stall-fed cows give richer milk than 
cows fed on grass. 

Bichard Wardle, the defendant, was called, and denied that any water had been added to the milk. 
In r^ly to Mr. Hopkinson, he said he had sent a sample of the milk to be analysed by Mr. Wilkinson, 
the analyst for Stockport, who said there was about 3 per cent, of added water in it. He had also sent 
one to Br. Otto Hehner, of Bondon, who, he believed, said there was more than 3 per cent. Ho had a 
refrigerator, for the cooling of his milk, and had plenty of water on his farm: very good water too. 

By Mr. Briggs: It would not be possible for water to get into milk accidentally. 

Mr. Wilkinson said he had taken the same standard as M. Estconrt, and his certificate showed 
that there were 8*66 per cent, of non-fatty solids, and 2*86 of fat. 

M. Bstcourt was tendered by M. Hopkinson, as a witness, for the purpose of giving M. Briggs 
an opportunity of questioning him, but the latter did not avail himself of the privilege. 

M. Bell tiien intimated that he had brought two of his assistants with him, whom he would like 
to be examined. 

M, Hopkinson said he had not subpoenaed anyone from Somerset House except M. Bell, whom 
he recognised as the responsible authority there, and having examined him, he should decline to call 
anyone else. 

M. Briggs said, in that case, he should call them. He then addressed the court for the. defence. 
He said, they were asked to rule that no milk should be accepted in Manchester, as pure, which does 
not come up to the standard laid down by the Public Analysts, and he submittled that the Bench had 
no right to rule anything of the kind. The only question they had to decide was, had this m il k bees 
adulterated or not. Both, the defendant and his man, who superintended the milking and transmission 
of the tnillc, positively declared that no water was added, yet the Bench were asked to ignore that 
evidence, because the wiillr did not come up to the standard of the Public Analysts. 

Mr. Bichard Bannister and Mr. G. Lewin, were tiien examined by Mr. Briggs, and the Ohaixznan 
of the Bench, their evidence being substantially a repetition of that given hy Mr. James Bell. 

The Ohairman, then asked Mr. Bell, of Somerset House, if there was a greater diffioully in analysing 
BOUT milk than fresh milk. 

M. Bell: None whatever. 
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The magistrates then retired to consider the evidence, and on returning into court, Mr. Lister said 
that inasmuch as Mr. Estcourt, Mr. Wilkinson, Mr. Hehner, and Mr, Carter Bell all declared that water 
had been added to this milk, and nather Mr. James Bell nor the other gentlemen from Somerset House 
could sjj,y that it had not, the Bench were of opinion that there must be a conviction. The defen^Unt 
would be fined 20s. and the ordinary court costs. 


RECENT CHEMICAL PATENTS. 

The following specifications have been recently published, and can be obtained from 
the Great Seal Office, Cursitor Street, Chancery Lane, London, 


No. 

1882. NamH of Patentee. Title of Patent. Pxloe. 

161S J.B. Rogers.Electric Lamps.6d. 

4500 W. Clark.Secondary oi Storage Batteiies.2d. 

4626 St. G.L. Fex .. .. Secondary Batteries .6d. 

4658 A. J. Boult.Purification of Alcohol.6d. 

4659 J. Young.Treatment of Sewage .8d. 

4676 J. F. Phillips .. .. Incandescent Electric Lamps.6d. 

4692 A. W. Beddie .. .. Manufacture of Bicarbonate of Soda.fid. 

4095 E. Edwards & A. F. St. George Electric Lamps.fid. 

4709 A. J. Boult.Concentrating Sulphuric Acid.2d. 

4714 E. W. Parnell & J. Simpson Manufacture of Alkalies. .. fid. 

4733 W. H. Beck.Process for Integral Extraction of the Constituent Principles 

of Fatty Bodies .fid. 

4735 0. T. Kinffzett .. .. Socondiiy Batteiies .4d. 

4756 A. Khotinsky .. .. Secondaiy Yoltaic Batteries . 2d. 

4758 J. iS: J. Addio .. «. Obtaining Ammonia fi‘om Fmnace Gases .6d. 

4769 A. Xeilson A: A. C. Thompson Treatment of Oaibonaceous ^linerals for Oil, Ammonia, <tc. 8d. 

4780 S.F. Walker A F. G. OUiver Electiic Lamps.fid. 

4309 II. Tatham A: A. Hollings .. Secondary Batteries .4d. 

4816 E. J. Wm^huTbt .. .. Voltaic Batteries.2d. 

4832 J, H. Johnson .. ,. Telephones.fid. 

4880 A. M. Clark.Electric Arc Lamps .fid. 

4883 P. R, de Fauoheux d’Hamy Electric Lamps .. 6d. 

4911 J. .Electric Lamps.2d, 

4984 G. W. Ton Nawrocki .. Manufacture of Chloride of Limo .2d, 

4991 J. E. Liardet & T. Bonnithome Secondary Batteries .4d. 

6031 J. Prosser.(Vtmbining Salicylio Acid and Glycerine for Admixture with 

Wines and Spirituous Liquors .2d. 

5030 H. A. Bonneville.Manufacturing Anhydrous Alumina .. .. .. 4d, 

5071 W. R. Lake.Manufacture of Sugar.6d. 

6084 W. Young & G, T. Beilhy .. Tieatment of Coal, <fco., for Ammonia.1/0 

5097 R. Hammond dr L.Coldenberg Secondary Batteries .2d. 

6098 A Mackean .. .. .. Electric Lamps .. .. •.2d. 

6112 J. Imray .Sepaiatiug Glycerine from Fatly Matters .2d. 


BOOKS, &o., RECEIVED. 

The Chemist and Druggist; The Brewers* Guardian; The British Medical Journal; The Medical Press; 
The Pharmaceutical Journal; The Sanitary Record ; The Miller ; The Provisioner; The Practitioner; 
New Remedies; Proceedings of the Ameiican Chemical Society; Le Praotioien; The Inventors 
Record ; New York Pablio Health ; The Scientific American ; Society of Arts Journal ; Sanitary 
Engineer of New York; The Chemists* Journal; Weekly Drug News; Sugar Cane; Country Breweis’ 
Gazette; The Medical Record; The Grocers’ Gazette; London Water Supply, by Crookes, Odling and 
Tidy; Chemical Review; Independent Oil and Drug Journal and Paint Review. 
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AUGUST, 1888. 


SOCIETY OF PUBLIC ANA.LYSTS. 

The Country Mbetino of tlie Society of Public Analysts was held on July 21st, by a 
trip up the Thames to Maidenhead, Henley and Sonning. 

The Members who took part in the excursion assembled at Paddington, at 9 a.m., 
took train to Taplow, and at Maidenhead—on the opposite side of the river, embarked in 
a steam launch, kindly famished by Mr. Wigner, the President. Lunch was served on 
board, and an excellent dinner at the ‘‘ French Horn,” Sonning. Most of the 
excursionists returned by launch to Maidenhead, arriving very late at Paddington, after 
having spent a most enjoyable and satisfactory day. 

The names of Mr. J. McCarthy, Government Analyst, Trinidad, and of Mr. A. Percy 
Hoskins, were read; the former for election as Member, the latter as Associate. 


ANALYSIS OF A SAMPLE OF NEW ZEALAND COAL. 

By Otto Hehner. 

Read before the Hocietif of FubLw Analysts on the Jufte^ 1888. 

SoACB discusbion having recently taken place as to the value of New Zealand Coal as a fuel, 
the following results of a somewhat full analysis may be worthy of being placed on record. 

The sample to which the results refer consisted of large brownish black lumps, many 
of which showed woody structure; the fractures were eonchyloid, the surface shmy and 
highly reflecting. It was interspersed with a considerable amount of an amber coloured 
resin. When powdered it appeared chocolate-brown. It burned readily, the flame being 
bright and very smoky. Its ash was hght and reddish brown. 


It consisted of :— 

Watei (loss at 212° E). 20*09 

Organic and Volatile Matter. 75*19 

Ash . 4*72 


100*00 

The organic and volatile constituents had the following percentage composition :• 


Carbon . 71*26 

Hydrogen. 6*62 

Oxygen. 21*68 

Nitrogen . 1*06 

Sulphur. *48 


100*00 

The ash was composed of:— 


Silica. 27*26 

Alumina. 26*48 

Oxide of Iron . 12*98 

Iiime. 20*19 

Magnesia . 3*42 

Sulphuric Acid... 9*47 

Alkalies and Loss. 0*20 


100*00 
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From these figures the composition of the coal itself calculates as under:— 


Water. 20*09 

Oarl 3 on . 58*58 

Hydrogen. 4*23 

Oxygen . 1^*23 

Nitrogen . ‘80 

Sulphur. ‘36 

Silica. 1‘29 

Alumina . 125 

Oxide of Iron . *61 

Lime .. *95 

Magnesia . *16 

Sulphuric Acid. *44 

AITfaliAR .. *01 


100*00 

One ton furnished 8458 cubic feet of gas and 8 cwt. of coke. 

The very high proportion of water contained in the sample is very remarkable. It was 
so loosely combined, that even at ordinary temperature it gradually escaped, the coal 
crumbling to small pieces. The large amount, as well as the high percentage of oxygen 
characterise the so-called coal as a lignite^ with which conclusion the physical characters 
of the sample are in perfect harmony. 

The resin to which 1 have referred has not been farther analysed. It was found to be 
insoluble in all ordinary menstrua, such as alcohol, ether, carbon disulphide, benzene or 
chloroform, and neither attacked by boiliug ricoholic potash, nor by fusing alkali. On 
heating it swells up considerably and undergoes ujcomposition, but does not fuse. 

The coal may be valuable as a gas eo.il and for local consumption, but the large 
proportions of water and of oxygen militate against ns use as a steam producer, only 58 per 
cent, of it being really combustible. 


THE CAUSE OF A PEOULIAE CONDITION OF SOME AMERICAN WATER 

SUPPLIES. 

By Ohas. R. Fletchbe, Lecturer on Chemistry, Boston University ; State Assayer, 

Massachusetts. 

Bead before the Society of Public Analysts, on 27th June, 1888. 

Thb peculiar, disagreeable, and truly alarmincf condition of the public water supply of the 
city of Boston, about a year ago, caused anxiety and alarm: for the cause of the contami¬ 
nation was unknown, although sought for at different times by the chemist of the Water 
Commissioners; and the bad fiavor and odor caused illness axtd disgust; and the water 
works had already cost several millions of pounds, and now the supply had been several 
times affected by a similar flavor during several years, for a short period and in less degree. 
The valuable water supplies of eleven other cities had been also affected, since 1864, with 
probably the same trouble. In the winter of 1881-2, the Boston supply was very bad, 
not fit for domestic purposes on account of the odor and fiavor. This has been commonly 
recognised under the name of ** cucumber taste,” as it resembles somewhat the taste of 
water in which cucumbers had soaked. But now the taste was worse, almost fishy, and 
often caused nausea, and always disgust. 
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It gave me pleasure to examine the water jfrom a chemical point of view, with analyses, 
and report to a leading society of physicians, called together to discuss the situation; for 
the physicians were aroused, and the people anxious. The only thing I noted was the 
higher percentage of “ albuminoid ammonia” than that reported in previous analyses of 
this water. Expressing the belief that with an appropriation of a small sum the cause could 
be now detected in some lowfoim of vegetable (possibly animal) growth, the sum was being 
raised, when the Water Commissioners were aroused by the public cry and compelled to 
order an investigation. 

A chemist had been employed to make analyses for years, but had never lound the 
cause, possibly in consequence of unfavorable conditions. 

The common sense and scientific examination carried out in 1881-2 was successful, 
and is of great value. 

It was found that the bad flavor was intensified by heat, and also the odor—which was 
slight when the water was cold, became very strong and disagreeable. Sampk s of the 
water were collected under many different conditions, from the suimce and at depth, and 
&om all points of the supplies. 

It was found by chemical analysis of filtered and of unfilteied wat*>r, taken from the 
different positions in the lakes and reseivoirs, 1st, That there vas considerably more 
nitrogenous matter in suspension at the effluent gate-house (of the storage basin which was 
particularly affected) than at the influent gate-house ; and 2nd, TJiat there was not much 
difference in the amount of such matter in znlntion in the tvro specimens. 


TJnfiltebbd Specimens. Fpeb Ammonia. Albumin. Ammonia. 

Influent gate-houso (lOJ .. 0*00 .. .. 0*273 

Efiduent gate-house (10) . 0 036 .. .. 0* 150 

Eiltbbed Specimens. Fbee Ammonia. Albumin. Ammonia. 

Influent gate-house (10) . 0*034 .. .. 0*274 

Effluent gate-house (10) . 0*033 .. .. 0*290 


The increase in the amount of free ammonia, noticed by comparing the lattei' table 
with the former, is due to the fact that the specimens stood one day longer in one case 
than in the other case, before the analyses were made. It was found that the waters 
undergo a gradual change by standing, and that the lesolis of this change can Lu detected 
by analysis. The change consists in further oxidation of the nitrogenous* matter, leading to 
an increase in the amount of free ammonia, and finally to destiuciion of the material which 
imparts the taste and odor to the water. Chemical analyses were made of specimens from 
all portions of the supplies—both those affected and those not affected by the bad flavor, 
It was found that the chemical evidence was in accordance with that ubtained by the senses, 
that is, the waters which tasted “ fishy,” ** metallic,” cucumbery,” contained more “ albu¬ 
minoid ammonia,” than those which did not carry the bad flavor. 

An attempt was then made to determine whether the substance which caused the taste 
was at the bottom of the lake or not. The mud when fii*st filtered from the water had no 
odor, nor the water any bad taste ac such depth. The question at once suggested itself: 
Did the taste come from something situated on some other part of the bottom, or might it 
be developed by contact of the mud and bottom water with air ? 

A thin layer of the mud on a filter paper gave in half-an‘-hour the same odor, which 
increased for a time then disappeared. There was evidently something in the bottom mud 
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capable of giving the odor, by contact with air. A carefnl microscopic examination 
revealed plants belonging to the Nostoc family in quantity. Some were separated but gave 
no odor. Spicules of a sponge were also noticed, and later an examination of the screens 
at the gate-house showed an amount of this sponge, with the grass and leaves which had 
collected there. The same bad odor was there more manifest, and a series of experiments 
showed that the odor came from this fresh water sponge. All agreed that the odor from it 
was identical with the peculiar flavor of the water. 

The specimen is known as Spong ilia fluviatUis A net. It abounds in some localities, 
easily decomposes, and gives then a very strong odor. By drawing off the water from one 
water basin, large quantities were found in some places growing on rocks, from which it 
was easily detached. The experiments connected with this investigation were conducted 
according to the English rules of chemical analysis. The best way to detect the odor in 
water but slightly affected was to pass a pint or so through ordinary filter paper. This 
paper will then reveal the odor, though it may be quite impossible to detect it directly, even 
when the water is heated. This test is delicate, and may sever others. Indeed, it is in 
the hope that a knowledge of this trouble in America may be of service to the Public Analysts 
of England that 1 have requested of the Water Commissioners access to the report, the 
substance of which is here presented. 

As this flavor has been occasionally noticed since 1854 in this country, it is of peculiar 
interest in connection with the valuable statistics and discussions on water supplies of the 
Society of Public Analysts, England. 

In connection with this condition of the Boston water there were various representa¬ 
tives, unjustly dignified by the name of ** theories,” sometimes by intelligent, usually by 
ignorant men, who possessed practically no knowledge of the subject. 

The value of this successful investigation in stopping anxiety and alarm (for as soon 
as the cause was known, a remedy soon followed), in pointing out to other large cities the 
probable cause of a similar condition, and iu regaining the respect of the press and the 
public for chemical analysis of waters, was large. 

COFFEE AND CHICORY LABELLED AS A MIXTURE. 

At a recent meeting of the Manchester and Salford Grocers’ Association, a case was 
mentioned which tends to show what the opinion of the Home Of&ce is where traders have 
been convicted for selling this class ot goods. The case was that of a firm of grocers named 
J. M’Mitchell and Co., Barrow-in-Furness, who were summoned before the local magistrates 
under the Sale or Food and Drugs Act, for selling a mixtute of chicory and coffee. The 
magistrates fined Messrs. M’Mitchell £5 and costs, although it was proved that the article 
was labelled as an admixture of coffee and chicoiy, and that the defendants’ assistant told 
the person who purchased it that it was not pure coffee, but a mixture of coffee and chicory. 

Messrs. M'Mitchell and Go., wrote to the Home Ofiice on the subject, and received 
the following reply:— 

“ Gentlemen,^! have laid before the Secretary of State your letter of the 19th inst., 
calling attention to the proceedings against you under the Sale of Foods and Drugs Act, 
and I am to acquaint you that he must decline to interfere with the decision of the justices. 

I am, gentlemen, your obedient servant, A. F. C. LIDDELL.” 
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APPLICATION OF THE OOPPBR-ZINO COUPLE TO THE ESTIMATION OF 

NITRATES IN WATER. 

By Robeet Bbewbe Lee, B.So., F.S.C., 

Of Birkbeek Laboratory, Universal College, London. 

Some time ago I bad occasion to consider the most readily available methods of esti¬ 
mating nitrates in the process of water analysis. 

Ornm’s method by redaction to nitric oxide was foand most satisfactory for regtOar 
nse in the laboratory; bat we were also in need of a handy method applicable in ciroam- 
stances where few of the appliances of an analytical laboratory were accessible. 

In the Journal of the Chemical Society, voL xxxix, page 100, Mr. Whiteley Williams 
describes a process of reducing the nitric acid to ammonia by a copper-zinc conple, and 
nesslerising a few cubic centimetres of the water so treated. 

On endeavouring to repeat Mr. Williams* experiment, only inaccurate results were 
obtained. After trying various modifications of the method, I came to the conclusion that 
the following are the conditions of greatest accuracy. 

1. The nitric acid should only be present in small quantity—bebt not more than 10 or 
12 grains per gallon. Waters containing more than this should be proportionately diluted 
with distilled water. 

2. The couple is most active in slightly acid solutions. I find it best to acidify with 
oxalic acid, which has the advantages both of precipitating the lime, and of foiming an 
insoluble compound with the zinc. 

The method of procedure is as follows :—^The couple is made by immersion of clean 
zinc foil in a 8 per cent, solution of copper sulphate for 10 ^15 minutes. It is then gently 
washed, and about 1 square decimetre placed in a wide-mouthed stoppered bottle of 800— 
400 o.c. capacity. About 0*5 gramme of oxalic acid is added, and the bottle filled with the 
water to be analysed. The reduction may then safely be assumed to take place Li the cold 
in 24 hours. But if the bottle be heated m a water-bath to 55°—60° C. the reduction will 
be found to be completed in 1^ to 2 hours. 

From 2 to 10 c.c. of the water are now caaefuli^ wiiLdiavviJi m a giaduated pipette, 
made up to 50 o.c. in the Nessler glass mth ammonia-free water, and nesslerised in the 
usual way. 

The use of oxalic acid enables the temperature to be raised to 60° 0. without loss of 
ammonia, and the reduction is then completed rapidly. The oxalic acid used must of 
course be fi:ee from ammonia and nitric acid. 

Attempts were made to use granulated zmc instead of zinc foil for making the couple; 
but the couple so obtained was weaker and more uncertain in its action. 

The following are the results of the experiments made. When not otherwise stated, I 
worked upon dilute solutions of potassium nitrate of known strength; but in the case of 
natural waters the figures obtained are compared with determinations by Grum*s method. 

As the work was with a view to water analysis, the results are stated in grains per 
gallon of nitric acid (N,Oj). 
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In the first seven experiments, granulated zinc was employed for making the couplCj 
the quantity of oxalic acid varied from 1 to 2 grams. 

N-0, present. found. Bemarks. 

1. 

. 7-00 .. 

.... 7*22 . 

.... 2 hours at 50® 0. 

2 

. 3*50 . 

_ 4*17 . 

.... 2 hours at 60® 0. 

8. 

. 14 00 . 

.... 13-90 . 

_ 20 hours in cold. 

4 

.. 4-08 

..,(a) 8-89 . 

.... 2 hours at 60® C. 


. 

...(b) 4-17 . 

.... 24 hours in cold. 

6. 


.... 3-00 . 

_ 2 hours at 60® 0. 

6. 

. 6 00 . 

.... 4-72 . 

.... 24 hours in cold. 

7. . 10 00 . 

After this, zinc foil was employed. 

.... 7-78 . 

_ 24 hours in cold. 

8. 

. 7*00 . 

_ 6*96 . 

,.... 2 hours at 60®. 

9. 

. 4*20 . 

.... 3*90 .. 


10. ... 

. 5-00 . 

.... 6-28 . 


11. ... 

. 1-00 . 

.... -95 . 


12. ... 

,.fi2*26 (rfmTn) _ 

_ 43*36 .- 

. 40 hours in cold. 

18. ... 


.... 61*81 . 

. The water was diluted 

to 10 times its original 
volume, then stood on 
couple 20 hours in cold. 

14. ... 


.... 15*66 . 


15. ... 

. 1*40 . 

_ 1-44 . 


16. ... 


.... 4*17 . 

. 21ionrsBt65<>—60®0. 

17, ... 


. 5*46 . 


18. ,.. 


. 1*44 . 


19. ... 


. 6*20 . 



In experiments 8 to 14 the ^[uantity of oxalic acid varied from 0*5 to 1*0 gram ; and 


in the last 5 experiments it was 0*5 gram. 

In conclusion. 1 wish to record my obligations to Dr. Graham, in whose laboratory these 
experimenis were made. 


MILK ANALYSIS IN BOSTON, U.S.A. 

In connection with extracts from Dr. Bell’s new book on Milk Analysis, &c., printed on 
another page, the following analyses made during one year, by the Analyst of Boston, wiU, no 
doubt, be of interest to ooi* readers, as showing the standard adopted in that city. 

Milk Analyses mxde Dttbin<^ tee Yeab. 


No. 


Oreoxa 

Tot^l 

Fatty 

bolids 


Per cent, of 

(jrravitj. 

pel LUit. 

bullUa 

inaitei. 

uut fat 

Water. 

water added. 

1 

1*028 

H 

9*20 

0*42 

8*78 

90*80 

15 

2 

»» 

Si 

7*^‘5 

0 98 

6*87 

92-15 

85 

8 

n 

5 

10 50 

1*45 

9*05 

89-60 

20 

4 

ft 

8 

12 80 

3*15 

10*65 

87*20 


5 

♦ f 

2 

7*42 

0 58 

6*84 

92*58 

40 

6 

»» 

4*6 

11*16 

1*46 

9 69 

88*85 

15 

7 

If 

4 

9*60 

1*32 

8*18 

90-60 

26 

8 

1* 

4*6 

11*20 

1*68 

9-52 

88-80 

15 

9 

If 

7 

10*98 

2*16 

8*83 

89*03 

15 

10 

f > 

5 

10*25 

1*65 

8 60 

89 75 

20 

11 

f» 

7 

11*15 

2*16 

9-00 

88*85 

15 

12 

it 

7-5 

13*70 

2*18 

11*62 

86 80 

pure. 

18 

f» 

6 

10 26 

1*92 

8 83 

89-76 

20 

14 

>» 

4 

10*87 

1*80 

9*07 

89*13 

16 

15 

1* 

5 

10-40 

158 

8*82 

89 60 

20 

16 

f1 

7 

10 60 

1*95 

8 66 

89*40 

20 

17 

ff 

9 

10*45 

2*66 

7 80 

89*55 

20 

18 

f* 

6-5 

10*40 

1*82 

8 58 

89-60 

20 

19 

If 

7 

11*05 

2*19 

8-86 

88*95 

15 
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FOOD ADULTEBATION IN FBANOE. 

The follomng Analyses were made at the Paris Municipal Chemical Laboratory, during 
the month of June, 1888:— 


Natme of the 

Good. 

Passable. 

Bad. 

Totals. 

Samples Analysed. 

Not InjiuloiiB. 

IhjTmon^ 

Wines. 

71 

67 

. 412 

13 

553 

Yinegars. 

1 

3 

1 

.. _ 

5 

Beers . 

16 

— 

2 

3 

21 

Ciders. 

—- 

1 

6 

,, _ 

6 

Alcohols and Liqueurs 

— 

2 

— 

12 

14 

Syrups. 

1 

— 

. 

.. _ 

1 

Waters . 

15 

3 

2 

21 

41 

Milke . 

44 

.. 173 

. 197 

,. _ 

414 

Malt. 


— 

. — 

.. _ 

- - 

Butters . 

15 

.. — 

2 

.. _ ,, 

17 

Oils... 

3 

1 

4 

«- —- 

8 

Flours. 

5 

.. — 

8 

.. _ 

IS 

Dough, Bread. 

1 

1 

— 

1 

8 

Sweetmeats. 

— 

— 

. — 

1 

1 

Meats . 

— 

.. 

1 

•. — 

1 

Preserves. 

3 

.. — 

— 

2 

5 

Salt, Pepper . 

5 

.. — 

13 

— 

18 

Chicory, Coffee, Tea. - 

— 

.. 2 

. — 

.. — 

2 

Chocolates. 

1 

.. — 

7 

.. — 

8 

Honeys . 

— 

— 

— 

— 

...... 

Confitiu'es. 


— 

. — 

.. — 

_ 

Colouring Materials .. 

2 

2 

— 

.. 5 

9 

Toys . 

— 


-- 

7 

7 

Coloured Papers .... 

— 

• • 

. — 

.• — 

_ 

Tins. 

2 

— 

1 

.. — 

3 

Spices. 

8 

— 

— 

.. — 

8 

Pharmaceutical Pro¬ 
ducts . 

■ 

.. — 

— 

— 

— 

Perfumery . 

5 

— 

— 

.. — 

5 

Various . 

22 

2 

8 

11 

43 


_ —■ 

—- 

— 



Totaii.. .. 

220 

247 

663 

76 

1,206 


ZSSSm 

ass. 

sssss 

ss 



THE BUTTER AND CHEESE LAW IN THE UNITED STATES. 

As our readers may not have seen the law of Boston, which specially relates to these 
articles, we print it below:— 

[Chap. 292, Acts of 1881.] 

Ait Act to prevent Deception in Sales of Butter and Gheese. 

Be it enaetedy d^c.y as follows :— 

Sbotion 1 . Whoever, by himself or his agents, shall sell, expose for sale, or have in his possession 
with intent to sell, any article, substance or compound, made in imitaidon or semblance of batter or as 
a substitute for butter, and not made exclusively and wholly of unilTg or cream, or contaimng any fats, 
oils, or grease not produced from milk or cream, shah have the words adulterated butter; or if such 
substitute is the compound known as oleomargarine, then the word oleomargarine,stamped, lahehedi 
or marked, in printed letters of plain Boman type not less than one inch in length, so that said word 
oaxmot be easily defaced, upon the top and side of every tub, firkin, box, or package winfaiitifag any of 
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axfciole, substanoe, oi compound. And in case of retail sales of any of said article, substance, or 
compound not in the original packages, the seller, by himself or his agents, s hal l attach to each package 
so sold at retail, and delivered "with said package to the purchaser, a label or wrapper bearing in a 
conspicuous place upon the outside of said package the words “adulterated butter,” or the word 
“ oleomargaiine,” as herein presided, in printed letters of plain Eoman type not less than one-half 
inch in length. 

Sect. 2. TOioever, by himself or his agents, shall sell, expose for sale, or have in his possession 
with intent to sell, any aiticle, substance, or compound, made in imitation or semblance of cheese, or as 
a substitute for cheese, and not made exclusively and wholly of milk or cream, or containing any fats, 
oils, or grease not produced from miiv or cream, shall have the word “ imitation cheese,” stamped, 
labelled, or marked in printed letters of plain Eoman type not less than one inch in length, so that said 
words oaimot be easily defaced, upon the side of eveiy cheese cloth or band around the same, and upon 
the top and side of every tab, firkin, box, or package containmg any of said aiticle, substance, or com- 
poimd. An/1 in case of retail sales of any of said aiticle, substance, or compound not in the original 
packages, the seller, by himadf or his agentb, shall attach to each package so sold at retail, and deliver 
with package to the purchaser, a label oi wrapper boaiing in a conspicuous place upon the outside 
of package the words “ imitation cheese,” in printed letters of pl ain Homan type not less th a n one- 
half in length. 

Sboi. 3. "Whoever sells, exposes for sale, or has in his possession with intent to sell any article, 
substance, or compound, made in imitation or semblance of butter, or as a substitute for butter, except 
as provided in section one; whoever sdls, exposes, for sale, or has in his possession with intent to sell, 
any article, substance, or compound made in imitation oi semblance of cheese, or as a substitute for 
cheese, except as provided in section two, and whoever shall deface, ^ase, cancdl, or remove any mark, 
stamp, brand, label, or wrapper provided for by this act, or (hange the contents of any box, tub, article, 
or package marked, stamped, or labelled as aforesaid, with intent to deceive as to the contents of said 
box, tub, article, or package, shall for eveiy such offence forfeit and pay a fine of one hundred dollars, 
and for a second and each subsequent offence a fibue of two hundred dullars, to be recovered with costs 
in any court oi this CommonweaUh of competent jurisdiction; and any fine paid shall go to the city or 
town where the offence was committed. 

Sect. 4. It shall be the duty of every inspector of milk to institute complamt for violating the 
provisions of this act whenever he has leasonable cause for suspicion, and on the information of any 
person who shall lay before him satisfactory evidence on which to sustain the same. It shall be the 
duty of said inspector to take specimens of suspected butter or cheese, and cause the same to be 
analyzed or otherwise satisfactorily tested, the result of which he shsdl recoid and preserve as evidence; 
and a certificate of such result, sworn to by the analyzer, shall be admitted in evidence in all prosecu¬ 
tions under this act. The expense of such analyris or test, not exceeding twenty dollars in any one 
ease, may be included in the costs of prosecution. 

Sect. 5. For the purposes of this act the terms “butter” and “ cheese” shall be tmderstood 
to mean the products usually known by these names, and which are manufactured exclusively from milk 
ox cream, or both, with srit and rennet, and with or without coloring matter. 

Sect. 6 . All acts and parts of acts inconsistent herewith are hereby repealed. 


Plastbb op Paris in Ploto. —we may believe the following; the adulteration law of 
Germany, stringent as it is, is not strong enough to prevent such adulterations as we in 
England, at least of late years, never meet with:—“ Dr. Skalweit, the analyst of the 
Local Board of Health of Hanover, Germany, had occasion recently to examine two 
samples of four. He found one to contain 7i per cent, and the other 12^ per cent, of 
plaster of Paris. The miller has been arrested.”— Miller. 


EBRATim. —In the Analyst of June, 1883, page 108, line 21 from top, imert the words 
“ Use than ” before 1*8 per cent.” 
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THE ANALYSIS AND ADULTEBATION OF FOODS. 

By James Bell, Ph. D., &c.. Principal of the Somerset House Laboratory. 

Partn.—Published for the Oommitlee of Conncil on Education by Chapman & TTiill. 
Instead of reviewing this book at present, we reprint from it for the information of 
Public Analysts, the description of some of the processes used in the Somerset House 
Laboratory in the analysis of milk, and especially the description of the process which 
is carried out there for the analysis of sour milk. 

Total Solids ,—^The determination of the total solid matter in fresh milk is a comparatively 
easy operation. Five grams of the milk are weighed in an accurately tared platmum 
capsule, which is placed on an aperture of a water-bath and at the end of about three hours, 
or less, when the residue is sufficiently diy, the capsule is removed to a water-oven to 
complete the drying. The capsule is afterwards weighed at intervals till a constant weight 
is obtained. It is important that the bottom of the capsule should be dat, or nearly so, 
and that the size should be such that, after the whole of the water has evaporated, the dry 
residue will be left in the form of a thin dim. 

It has sometimes been recommended, in order to facilitate perfect drying, that a known 
quantity of sand or pulverized glass should be added to the milk in the capsule ; but this, 
according to our experience, is unnecessaiy, if care is taken to employ a capsule of the 
description mentioned. 

Non’fatty Solids and Fat ,—When the milk is fresh, a quantity of exactly 10 grams 
may be weighed in a platinum capsule containing a glass stirrer. The most suitable size of 
the capsule for this purpose is one having a diameter of B inches and a depth of 1 inch. 
The capsule is placed on an aperture of a water-bath, and its contents evaporated almost to 
dryness. It is of advantage to keep the milk well stirred during the piocess of drying, in 
order to insure that the solid residue Se obtained in a condition favouiable for the complete 
extraction of the fat. The milk residue should neither be too moist nor too dry, as either 
condition tends to prevent the removal of the last tiaces of fat. If the evaporation has 
been carried too far, the residue may be carefully moistened either with a very small quantity 
of water, or of alcohol. When the proper point has been reached, the mass is treated 
repeatedly with ether, the stirrer being each time UEed to pulveiize the solid matter which, 
in order to insure that no portion escapes the action of the solvent, should assume a fine 
state of division. The ether is used warm for the last three treatments. After each washing 
the ethereal solution of the fat is carefully poured off through a small Swedish filter 
not exceeding 8} inches in diameter. To remove the last traces of fat from the filter, the 
upper part is cut off, divided into small pieces, which are placed in the remaining portion 
of the filter in the funnel, and washed with a little ether. The filtrates are received into a 
tared beaker from which the ether is gently evaporated, and the fatty residue finally dried 
in a water-oven until the weight is constant. 

The capsule containing the non-fatty residue is placed on the open water-bath for two 
hours, and subsequently for two or more hours in a closed water-oven kept at 212^F. 
(100 °G.), until a constant weight is arrived at. This result should be obtained in the time 
stated if the rnilk solids have been finely pulverised in the process of fat extraction. 

The determination of the fat, non-fatty solids and ash, should be made in duplicate; 
and, as a farther check on the analysis, the total amount of milk solids may be ascertained 
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in a third portion of the milk, which may afterwards be used for one of the determinations 
of the ash. It ought to be observed that, for some reason, probably connected in some way 
with the presence of fat, the final weighing of the total solids is seldom, if ever, so satisfac¬ 
tory as that of the non-fatty solids. In no case, therefore, would we advise that the non¬ 
fatty solids should be determined by deducting the weight of fat actually obtained from that 
of the total solids. 

JlNALTSIS 07 S0T7B MILK. 

It not unfirequently happens that an analysis has to be made of samples of milk which have 
been kept for some time—^that is, for a period of from two or three days to about four 
weeks—during which time the milk has become sour and coagulated. In such cases a 
slight diminution in the non-fatty solids will have taken place, as the result of an incipient 
form of fermentation which changes a portion of the milk-sugar chiefiy into lactic acid, and, 
to a smaller extent, into alcohol and carbonic acid gas. It is, no doubt, owing to the 
formation of a little alcohol that the depreciation of the non-fatty solids is due, as milk- 
sugar changes into lactic acid practically without any loss of weight; and as the acid is not 
volatile, its weight is correctly indicated on drying the nodlk. But the weight of the sugar 
decomposed by alcoholic fermentation is almost entirely lost, as the alcohol disappears on 
evaporation, and only the small portion of carbonic acid gas which is held in solution in the 
milk is retained on neutrsdizing the milk as after-mentioned. It is evident, therefore, that 
some allowance should be made for decomposition in the way of addition to the amount of 
non-fatty solids, according to the time the milk has been kept, in order to obtain a correct 
estimate of the composition of the milk before any change had taken place. 

It has been alleged that the fat in sour milk increases at the expense of the albuminous 
matter; but the results of cur investigation show that the statement is without foundation. 
It is not unusual to obtam from sour milk about *05 per cent, of fat more than from the 
same milk in the fresh state, but this arises partly from the fact that, owing to the diminu¬ 
tion of the non-fatty solids, 100 parts of the decomposed milk represent rather more than 
100 parts of the milk in its original state, and partly from the greater ease with which the 
residue from neutralized sour milk can be brought into a fine state of division, thus enabling 
the ether to act more effectively in dissolving out the last trace of fat. 

In estimating the non-fatty solids and fat in sour milks, it becomes necessary to adopt 
a modification of the process given for the analysis of fresh milk, as the lactic acid is soluble 
in ether, and would be found along with, and increase the weight of, the fat; and for 
the further reason that it is almost impossible to satisfactoiily dry the milk in the 
presence of the free acid, without producing a serious loss in weight from decomposition. 
The following method has been found to give very accurate results 

Three suitable platinum capsules, two of which are supplied with glass-rods flattened 
at the ends, are weighed, and from 10 to 12 grams oi sour milk, which has been thoroughly 
mixed by being whisked for a few minutes with a loose coil of fine brass wiie, are introduced 
into each capsule, and the weight immediately asceitained. The separate quantities are 
exactly neutralised with pure decinormal soda solution, and the number of cubic centimetres 
required noted against each quantity. The contents of the two capsules containing the 
glass-rods are evaporated nearly to dryness, or until .the residue attains the condition of a 
firm paste, a result which is promoted by occasionally stirring the contents towards the end 
of the evaporation. 
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The third portion is brought to complete dryness, and the amount of total soJids and 
ash estimated. 

The fat is extracted with ether* in the usual way, and the non-fatty solids ought to 
complete dryness on the water-bath. On evaporation of the etner fiom the extracted fat 
no traces of any of the milk solids will be found in the fat, if the neutralization of the milk 
has been properly effected. When the weights of the non-fatty solids have been ascertained, 
a deduction must be made for the added soda solution. The increase of weight arising from 
the soda is shown in the following equation: 

O.Kfi, + NaHO - O^H.NaO^ +OH, 

Lactic acid 4- Soda = Sodio lactate + Water. 

Every unit, therefore, of acid is increased by one unit of sodium, less the weight of an 
atom of hydrogen, which it replaces in the acid. This, reckoned according to the atomic 
weights, is equal to 22. When, therefore, decinormal soda is used to neutialize the acid 
milk, every cubic centimetre used will add *0022 gram to the milk solids, and this weight 
multiplied into the total cubic centimetres used will give the amount to be deducted. A 
similar deduction is also made in the case of the total solids. The deduction to be made 
from the ash is in accordance with the fact that the soda added is converted into caibonate 
of soda on ignition of the milk residue, and the factor for multiplying into the number of 
cubic centimetres of soda employed is therefore '0053 gramme. The following actual 
experiment will illustrate the method : 

Milk taken for total solids 9*517 grams. 

7*0 C.O. soda-solution required to ncutraUze 7’0 X ‘0022 = *0154 grams. 

Weight of dry total solids « 1‘1390 grams. 

Deduct. ‘0151 „ 


Milk solids .. .. 1*1256 „ 

1*1236 

- X 100 s= 11*80 per cent, total solids. 

9*617 

Milk taken for Solids not Fat. 


First Experiment, 

Milk . 

Soda solution requiied .. 
Dry residue 
Deduct 6*0 x *0022 


= 8*223 gms. 
~ 6*000 0 . 0 . 
» *720 gm. 
= *0182,, 

*7068 „ 


*7068 X f 8*69 per cent, of 

8*223 1 non-fatty solids. 


Dry fat .. 
*267 X 100 
8*223 


**267 gm, 

3*24 per cent, of fat. 


Second Experiment. 


Milk . = 8*728 gms. 

Soda solution required ,. = 6*40 e.o. 

Dry residue .. .. = *765 gm. 

Deduct 6*4 x 0022 .. = *01408,, 

•75093 „ 


* 75092 X 100 ^ 8*C0 per cent, of 

8*728 ~ ” I non-iatty solids. 


Dry fat .. 
*285 X 100 
8 728 


= *285 gm. 

« 3*26 per cent, of fat. 


Ashresidne .. •• •- •> ^ 0*110 grams. 

Deduct 7*0 x *0063 . = '0371 „ 


•0729 X 100 


*0729 


*76 per cent, of ash. 


9*517 

The chlorine in the ash is estiinated with ^ silver-nitrate. 

T> • j X X,- 'OOSSS X 8*0 X 100 _ X * 

Beqmred 3*0 c.c. to precipitate the Cl. '■ - . - . . .« -11 per cent, chlorine. 


9*517 
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It is impracticable aoouraiely to estimate the non-fatty solids bj first taking the weight 
of the dry total solids and deducting the weight of fat obtained from it, as it is difificnlt to 
get a constant weight for the dry solids when the fat has not been removed. It is necessary, 
therefore, to rely on the actual weight of the non-fatty solids, as these readily attain a 
constant weight without any sensible decomposition. 

The allowance to be made for the loss which takes place in the non-fatty solids of milk is 
based np^n the actual loss which has been found to occur in numerous samples of milk 
which have been analysed in a fiesh state, and again at intervals, after the lapse of a certain 
number of days. 

The depreciation or loss is fairly uniform for the same period of the year, but the 
amount varies within certain limits with the ordinary atmospheric changes of temperature, 
a slightly increased rate of depreciation occurring on a rise of temperature. The loss of 
non-fatty solids is relativLly greatest during the first week of keeping, the amount for that 
period being on the avtiage -24 per cent.; for the second week the loss averages *10 per 
cent, add tional; a^d for each day iheveafter *01 per cent. According to this rate of 
allowance, ^he addition to he made to the non-fatty solids would be as follows for the 
number of days stated : 


7 days 

.. -24 per cent. 

14 „ 

.. -84 „ 

21 „ 


28 

.. -48 „ 

35 „ 

.. -SB „ 


As already mentioned, a slight variation from these figures will be found, according to 
the comlltions under which the milk has been kept; but the difierence, whether greater or 
less, is genera Iv indicated by the acidity of the milk, reckoned as lactic acid. With a 
carefully conduetc 1 analysis in the manner above described, the error, if any, in making 
the alloTince shoild not esoael 10 par cent, of the non-fatty solids, and, in the case of 
waterei mi’k, theiesult sb inlJ come within one per cent, of the quantity of water added, 
as previously esiimata 1 from tha analysis of fresh milk. 

In the experiLaents upon the results of which these allowances are founded, the milk 
was kept in bottles filled to the extent of about three parts, securely corked, and maintained 
at such temperatures as might be ordinarily expected to apply to official samples retained 
for reference under the Sale of Food and Drugs Act. 

1 

Some ialles ot analyses of samples from individual cows and from dairies are given, and 
the author says: It u ill be seen from Table V. that in the case of individual cows the non-fatty 
solids vaiv from 8-00 to 11-37, the fat from 1-92 to 6-87, and the ash from -62 to -87 per 
cent., while in the case cf dairy samples in Table VL, the non-fatty solids vary from 8-60 
to 9-91, the fit from 2 9o to 5-14, and the ash from -63 to -78 per cent. The percentage 
of chlorine m the samples take i as a whole varies from -08 to -14 per cent. 

Althoigh these variations ai-e oonsiderablo, it cannot be afiSrmed that they cover every 
case of low non-fetty solids which is occasionally met with in the TnilV of an individual cow. 
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REVIEWS. 

A Manual of Chemical Analysis as applied to the JUxaminutioK of Medicinal Chemicals, 
By Febdebick HoFimN, M.A., Ph.D., and Fbedeeick B. Powee, Pli.D, 

London: OLurcliill. 

This is the third edition of a work which has become a standaid one in America, and is 
corrected so as to contain all the recent additions both to the American and G-erman 
Pharmacopceias. It opens with a short description of general qaalitative analysis, giving 
the nsnal courses for bases and acids, of which the former is the besi, that for acids having 
the too common fault of a certain degree of vagueness. It has always struck us as strange 
that, among the immense mass of books treating of qualitauve auitlybis, there are so few 
where a really definite systematic course for acids is clearly laid down, and yet in the hands 
of any practised analyst, such a course is really as well defined as the base one. Following 
this we have a treatise on volumetric analybis taking in acidimetiy and alkalimetry; 
analysis by oxidation and reduction, with solutions of potassium permanganate, potassium 
bichromate, iodine and sodium thiosulphate; estimation of sugar and precipitation by 
argentic nitrate. This chapter is well and concisely written, and includes a plain statement 
of the short method of calculation by 6(xuivalents used by practical men. Then follows a 
chapter on alkaloids and their separation by the Stas-0tto method. The various chemicals 
are then taken in alphabetical order, beginning with acetim and ending with zinc valet ianate, 
and under each is given, (1) a description of tho article, [2) a quaiiutivc examination for 
impuritieS) and (8) a q[uantitative test. In these the lines of the various pharmacopoeias are 
chiefly followed, but frequently we, find methods, especially quaulitative, not UbUally given, 
and decidedly good and simple. Of course, a critical reader will every now and then be 
struck by an omission, such as, for instance, no mention of any other method of estimation 
of free sulphurio acid in vinegar than the old pharmacoposia idea of direct precipitation 
with barium chloride, and an allowance for possible sulphates in the water, altogether 
ignoring the modem method described some years ago in The Analyst by Mr. Hehner. 
Then, again, in follovdng the various official methods for bark analysis given by the authors, 
any analyst would find quinine makers very loth to buy on his results. Taken, however, 
as a whole, the work is one which should have a place on the shelves of every Public 
Analyst as a very useful hook of reference, and it would be all the more useful to us in 
England if we only had definite legal standards laid down for the purity of medicinal 
chemicals. 


Elements of Pharmacy, Materia Medica, and Therapeutics, 

By William Whitla, M.D. 

This is an addition to the series of Medical Students’ Manuals, published by Mr. Renshaw, 
and we may say at once that for the purposes intended it is a useful one. It commences 
with about 45 pages devoted to the instruction of the student in practical pharmacy and 
dispensing, which, although not sufficiently exhaustive to be of any real use to pharmacists, 
will yet be very serviceable to medical students, who, as a rule, are exceedingly deficient in 
this art. Following the general introduction we have a similar number of pages devoted to 
the ingredients and strengths of the various preparations found in the BriUsh Pharmacopeda, 
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and tabnlated for ready learning. As a whole, this part is fairly correct, bnt we notice in 
glancing tbrongh it several slips requiring correction in future editions (such as the strength 
of Mistura Gentuintp), Leaving the phannacy, the author then takes up materia medica, 
and here the whole of the usual and many of the rarer drugs and chemicals used in 
medicine are taken alphabetically, their names, orders, habitats, preparations, and doses 
are given, but only in rare instances their exact composition. One of the few oases where 
the author ventures to give figures, is in the case of Xino, which we are told contains from 
70 to SO per cent, of tannin, a statement calculated to somewhat astonish analysts having 
much to do with astringents. So long as the book is strictly in its own line it is all right, 
but where the necessities of the work cause the author to touch on the allied sciences of 
botany and chemistry, then there comes a diflSculty now and then. For example, on page 
137 we read “ Oolchigi Cormus (Colchicum Corm) —Melanthace®. The fresh bulb about 
the size of a chestnut of ” &c., &c. The italics are ours, and unless botany has very much 
altered, it used (in our student's days) to be one of the very first things to learn how to 
distinguish a bulb from a conn. Taking next page 119, we find it stated that, in making 
Beiheriep sulpha^; the slaked lime is used to precipitate the alkaloid, while we have always 
viewtd it as being employed to remove the excess of sulphuric acid, the alkaloid being sub¬ 
sequently thrown down by the ammonium hydrate. On page 157 there is a note, which 
would lead to a wrong chemical belief in the mind of a too confiding student, because we 
read that as mercuric chloride is decomposed by so many substances it is advisable to 
order it in plain solution, or in solution with iodide of potassium, thus leading to the inference 
that no chemical decomposition takes place when mercuric chloride is mixed with potassium 
iodide. Having thus pointed out a few things that at once appeared undesirable, let us now 
hasten to the final portion of the work, viz.: about 200 pages of therapeutios. Here, in 
our opinion, the author is quite at home, and we have rarely met with so complete and 
yet concise treatment of this important subject. Taken as a whole, we have no doubt that 
Dr, "Whitla’s work will become exceedingly and deservedly popular among medical students 
prepaiing for examination, for whose use it is specially suitable, but to those seeking such 
information as to the exact chemical constitution of drugs, and the tests for the presence of 
their active constituents, as is usually included in all works on materia medica, it is a barren 
soil, and, therefore not sufioiently deep in this respect for the use of analytical or 
pharmacentical students. 


Reports of Trials for Murder by Poisoning, with Chemical Introduction, and Notes on the 

Poisons used. 

By G-. Lvthom Bbowne, Barrister-at-Law, and 0. G. Stewabt, St. Thomas’ Hospital, 
London: Stevens & Sons, Chancery Lane. 

In the old original days of the Polytechnic and Mechanics’ Institutions’, the onion of 
chemistry and sensation used to be very popular, but when the science and art teaching 
came to be general, the sensation element died out, and the hard and dry facts of chemistry 
remained. H3ie, however, we have probably one of the most startling combinations of 
science and sensation ever put together in one volume. The poisons treated of are 
Hydrocyanic Acid, Strychnia, Antimony, Arsenic, and Aconite, and their use, or rather 
abuse, is illustrated by full reports of the famous trials in which they have figured. 
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Cozamencing with the almost forgotten trial of Tawell, the Qaaker, for poisoning his 
mistress with prussic acid, attention is at once arrested, and the chemlbt reads with deep 
interest the evidence of the exports of that day, and how, with their imperfect apparatus 
and methods they built up the evidence. Then comes the evidence for the defence, that the 
hydrocyanic acid might have been taken unconsciously in the form of apple pips, and 
especially that of the scientific shopman at a chemist’s in the city, who was called to swear 
that from the pips of 15 small apples he extracted sufdcient prussic acid to produce two 
grains and a quarter of argentic cyanide ; the process being described as being that of a 
soft water bath, diluted sulphuric acid, and sulphate of iron.” But all this was in vain, 
and Mr. Tawell came to his deserved fate, having previously confessed his misdeeds, and 
proved the accuracy of the evidence for the prosecution. After two or three minor oases, 
we come to strychnia and Palmer with the evidence of Brs. Taylor and Ohristison; to 
arsenic and Madeline Smith with the evidence of Professors Penny and Ohristison for the 
prosecution and Maclagan for the defence; to antimony and Pritchard; and lastly to aconite 
and Lamson with the evidence of Drs. Dupre and Stevenson. Each case is first carefully 
detailed by Mr. Browne, and then Mr. Stewart takes up the story and chemically criticises 
the scientific evidence, showing the advantages or otherwise of the processes employed, and 
bringing to light many special experiments bearing on the matter which he has made. 
A captious critic might here and there find a few faults of omission, but very few of 
commission in Mr. Stewart’s part of the book. For instance, in the table of distinctions 
between morphia and strychnia by first adding sulphuric acid and then certain other 
reagents, such as potassium bichromate, &c., there is no mention of the beautiful reaction 
with molybdate, so characteristic of morphia. Setting aside such few points however, 
Mr. Stewart must be highly complimented on the very painstaking manner in which he has 
done his part, and the whole work forms exceedingly interesting reading to all interested 
in toxicology and forensic medicine. As a guide to barristers anxious to post themselves 
up in points to ask, and to scientific witnesses to see the possible pitfalls to avoid, it will be 
invaluable. 


BIRMINGHAM AND ADULTERATION. 

Dr. Alfred Hill, Analyst for the Borough of Birmingham, reports that during 1882 he examined 
321 samples, including 101 milks, 75 mustards, 48 oofiees, 40 peppers, 30 flours, 6 bread, 12 teas, 4 
butters, &q. Dr. Hill says that 58 of the samples purchased, or 18 pez cent, were found to be more or 
less adulterated; it is gratifying, ho'wever, to And that during the past ten years the proportion of 
genuine articles continues to increase, being this year 82 per cent., against only 35 per cent, in 1878, and 
greater than in any other year of the decade. 

The percentage of adulteration in Milk contmues to decline, and now stands at 36 per cent., or less 
than half what it was m 1873, when it was 75 per cent. Of the 101 samples bought during 1882, 36 had 
been tampered with, either by the addition of water, or the abstraction of cream, or by a combination 
of both methods of falsification. 

Birmingham has had, for a long time, the unenviable distinction of exceeding all the large towns in 
the extent of its milk adulteration; it is, therefore, all the more satisfactory to find an impiovement in 
this direction. During the last ten years the amount of adulteration has never been so low as in 1882, 
except in the year 1876. The immense importance of milk as an article of diet, for children and 
invalids especially, renders it imperative on the authorities to make every effort to secure its purity. 

Of the 75 Mustards, 6 proved on analysis to contain an admixture of wheaten fiour and turmeric, 
while 15 or 48 per cent, of the Coffees contained large q.uantities of chicory; in several instances the 
vendors of the latter artiole had protected themselves by labelling the article a ** Muctcire.’* 
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One of the Butters examined "was such only in name, and consisted entirely of Bntterine, though 
sold as Butter. The other samples -were (luite genuine. 

The Teas all proved to be genuine, indeed so careful a supervision of the article at the ports of entry 
is exercised by the Government that it is difdoult to obtain adulterated samples from the retail dealer. 

Bread and Flour also held, as usual, a distinguished place among the other aitioles of food. It is a 
fact, as gratifying as remarkahle, that I have not met with an adulterated sample of either the one or 
the other duiing the list ten yeais. The pleasure of recording it is enhanced, when it is considered how 
important is the quality of the most universal of all foods in reference to the weU-heing of the great 
mass of the people, constituting for them, as it actually does, the staple of their daily food, and indeed 
the veniable “ sttiif of life.’’ If it be possible to carry on so extended a business as that of a Baker or 
a Mihtr at once honestly and profitably, it is difficult to see any reason why the Milkman or any other 
purveyor of food should not tiansact his business on the same lines. 


PUBLIC ANALYSTS’ EEPORTS. 

Bb. H. J. AiiFobd, the Analyst for Somersetshire, reported at the Quarter Session held at Taunton, that 
daring the quarter he had analysed 266 samples of food and drugs, among which were 50 of dairy 
produce, including 15 specimens of butter. Of groceries he had tested 158 samples, viz.: 49 of tea, 9 of 
sugar, 15 of arrowroot, 9 of ^ago, 3 of tapioca, 27 of pepper, 26 of mustard, 16 of coffee, and 4 of com- 
fiour. Of the vazious samples, he found 8 of mustaid, and 3 of coffee adulterated ; hut he added to his 
lepoit that none oi the adulterations weie absolutely injurious to health. 

At WUtahire Quaiter Session the County Analyst reported that among other samples he had analysed 
a sample of salt huttei forwarded from Marlborough, two samples from Malmesbury, samples of 
butter and coffee from Trowbndge, all of which were genuine. 

At Berkshire Quarter Sesbion the Public Analyst reported he had examined 21 samples of coffee, 
butter, mustaid, and lard, 8 of which were not genuine. 

The Grocer sajs thit the mention of the Analyst’s report at the Hereford Quarter Session generally 
provokes linghter in the court, and at the last sitting of the Court, the Chairman (Sir Bichard 
Harrington) said he hehe\ed the report of the Analyst was not nil this time. This was received with 
mexiimcnt. The Clerk of the Peace stated that the Analyst had reported that no samples had been 
submitted to him during the quarter. 

A similar state of things prevailed m Breconshire at the Quarter Bession, the Public Analyst 
reporting that he had during the past three months received no samples of food, drink, or drugs, for 
analysis. 

The Chedrire County Analyst reporting to the Court of Quarter Session, stated, that during 
the past quaiter he had examined, amongst other samples forwarded to him, 9 peppers, 8 mustards, 
7 coffees, 6 teas, 7 lards, and 5 butters. Of these, 4 coffees, 2 peppers, and 1 mustard were adulterated. 


CORRESPONDENCE. 


[The Editors are not re«(pousihle for the opinions of their Correspondents.] 


THE MILK CASE AT MANCHESTER. 

To THE Editob op “ Thb Akaltst.” 

Sir,—Please kindly correct the figure given in my letter in the July number as non-fatty solids of 
farmer’s milk. The figure should be 9-3 not 9*6. 


Yours, <&o., 

C. BSTCOURT. 
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LAW EEPOETS. 

Copperas in the Pichle-jar :— 

The OoTirt ot Appeal in Brussels has just decided that the objection to pickles, artificinlly coloured 
green hy the contact of the Tinegar with copper utensils, is a niera prejudice. Some manufacturers of 
pickled gherkins in that city having been condemned in December last to a fine, for having in the 
ioohnical language of the judgment sold or e^cposed for sale certain substances afiected by copper 
verdigris, of a nature to cause the death of the consumer, or at least to produce ojffects injurious to 
health,” one of the condemned appealed, and the case has necessitated the ezamination of scientific 
witnesses, and the hearing of arguments fi’om eminent counsel on b tth sides. On the pait of the 
prosecution, M. Depaire, ex-Professor of Chemistry in the University of Brussels, deix>sed that salts of 
copper are unquestionably poisons. Por the appellants, however, M. Dumoulin, Professor of Chemistry 
in the University of Ghent, declared with no less confidence that such salts are “ incapable of doing-any 
harm.” This witness even stated that so certain was he on this point that he himself, as well as his 
wife and children, had taken a strong dose; but that so f ir fi*om being unwell they had felt better for 
the experiment. M. Dumoulin’s emphatic assertion tliat the “ sels do cuivro ” had been ‘‘ calumniated 
by science” is stated to have caused a strong sensation among the paities interested in court. Finally 
judgment, free of costs, was given for the appellant.— Daily New'f, May Wi. 

At the Stone Police Goui*t, recently, George Yeomans, manager of the branch shop in High 
Street, Stone, of Mr. Bennion, groom*, of Wolverhampton, was summoned for having sold as genuine 
butter a substitute known as butterine. Major Knight, inspector under the Food and Drugs Act, 
conducted the case for the prosecution; Mr. Welch appeared for the defendant. A young woman named 
Alice Johnson stated that on the 8th ult- slie imrchased at the shop a pound of the substance in 
question as butter, which was sold at 9d. per pound. Having given the assistant formal notice of having 
bought it fox the purpose of its being analysed by the County Analyst, she divided it into three parts, and 
these she sealed up, and loft one portion with tlie assistant and h luded tlie other two ever to Major 
Knight, under whose directions she had been acting. In answer to ^Ir. Welcli, the witness and that on 
going into the shop ^e inquired the prices of butter, and was told various prices down to 9d. She 
pointed to a quantity of something to all appearance butter in tlio wmdow, and abked the price of that. 
She was told it was 9d., and she said she would take a pound of it. Major Knight de]>osed to having 
received the two scaled samples of the compound from the witness, and to having forwarded one of them 
to the County Analyst. He put in the report received in reply, which certified the article to be butterine 
—a mixture of animal fats. The compound contained no deleterious matter, but was not butter. The 
girl was recalled by the Bench, and said that there was nothing but the x)rico ticket on the butterine. 
For the defence, Mr. Welch admitted the compound to be butterine, but contended that no attempt had 
been made to disguise its nature. He handed in a bill, in which the respective piices of the various 
” butters” were enumerated, the article in question being called butterine, and figured at Od. per pound. 
These bills were exhibited in the window and in the shop, and the girl had every facility for knowing 
the nature of the article she was buying. He submitted that the 6th section of the Food and Drugs 
Act, under which the charge was brought, required a specific article to be asked for, whereas the girl had 
simply pointed to the butterine, saying she would take some of that. It should not have been analysed 
as butter but as butterine, as which it would have been found genuine. Mr. Looker said if it could be 
proved that a hill like the one handed to the Bench had been exhibited within view of customers at the 
shop the case must fall- The Bench agam called the girl, who denied having seen ftuch a bill, and 
added that after she had been served with the butterine the defendant, who had been temporarily 
absent, asked the assistant whether he had sold the butterine as butter, and the assistant rephed that 
he had. The Bench said they thought it would have been belter for the hutterino to hive beem properly 
ticketed, so that no room could exist for misapprehension as to its character. They felt boxmd to 
convict in the present case, and a fine of 1/0 and costs would be indicted. 

Farmers and Consignees of Milk.—Samples taken at the Station :— 

At the County Police Court, Manchester, before Sir John Hes Mantell and Captain Aitken, Peter 
Beed, a farmer at Alderley, was summoned by Superintendent Bent lor a breach of the Adulteration 
Act.—Mr. W. Cobbett defended.—^Mr. Crofton said the defendant was under a contract to deliver milk 
at Longsight Station to James Brooklehnrst, of Mornington Street, Ohorlton-upon-Medlook, and on the 
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9tli of March Mr. Bent took a sample of this milk at the station. This had been analysed, and was 
declared to contain 27 per cent, of added water.—James Brooklehnrst was sworn, and said his contract 
with the defendant was for new milk. When Mr. Bent took the sample, he did not say he was going to 
haye it analysed.—Mr. Bent haying proved the taking of the sample, and produced the analyst's 
certidcate, said, in answer to 3^. Oobbett, that he never gave the defendant any notice of what he had 
done, except the summons.—Mr. Cobbett submitted that there was no case, and he did so on two grounds. 
In the first place, the Act had not been complied with by the prosecution. The summons was taken out 
under the third section of the amended Act, which provided that when a sample is taken from a con¬ 
signor it should be dealt with in the same manner as to notice and so forth as provided by the 14th 
section of the original Act, which provision had not been complied with. B!is second point was that his 
client was summoned for having sold this milk as a retailer to Mr. Bent, whereas there was no evidence 
of anything of the kind; he was simply the consignor of the milk. If this summons was sufdcient in a 
case of this kind, there would have been no necessity for an amended Act.—^Mr. Crofton contended that 
the defendant was the vendor, to all intents and purposes, within the meaning of the Act.—^Mr. Oobbett: 
The charge stated in the summons is that the defendant did then and there sell a quantity of milk to 
Mr. Bent, when in fact he was not there at all, nor anyone on his behalf.—Sir John: From whom did 
you buy the milk, Mr. Bent ?—^Mr. Bent: From no one.—Sir John: The Act says that the milk must be 
** to the pr^ndice of the purchaser.*’—^Mr. Cobbett: And therefore if there is no sale there is no case.— 
Mr. Crofton met this argument by citmg the case of Eouch v. Hall, decided by the Queen’s Bench, 
where it was held that the formalities as to purchase, division of the sample into three parts, and 
infor ming the offender of the object for which the sample is obtained, provided for by the 14^ section, 
are not requisite in a case of this kind, where tihe mine is tAkft-n from the consignor.—^Mr. Cobbett 
admitted that the case refened to was conclusive on those points, but said he had still to contend that 
the offence proved against his client was not the one for which he had been summoned. He was 
charged with selling the milk , on the day in question, but the fact was he had sold it previously, when 
the contract was made.—Sir John: The dehvery is part of the sale.—Mr. Oobbett contended that as 
soon as the milk was put on the railway at Alderiey it passed out of the possession of the defendant, 
and the ownership was vested in the consignee.—Mr. Crofton submitted, on the other hand, that the 
ownership remained with the faxmer until the milk had actually got into the possession of the consignee, 
and that it was only in process of delivery to him when the sample was taken.—Sir John said there 
must be a conviction, but the Bench would be glad to grant Mr. Cobbett a case for argument in tibe Court 
above if he desired it. There would be a penalty of £5 and costs. 

SuijiTnons Dwniihed—Decision as to Costs .— 

At Brentford, on the 21st July, Mr. Edward Davis Eoe, grocer, Upper Square, Zsleworth, was 
summoned imder the Food and Drugs Act for having sold mustard which was not of the nature and 
substance of the article demanded, the complainant b^g Mr, Stevens, the district inspector. The case 
first came before the Bench on the 7th inst., when a certificate from Dr. Bedwood, the County Analyst, 
was put in, stating that the mustard contained 12 per cent of wheat flour. For the defenoe, however, 
Mr. F. Woodbridge called a Public Analyst for another county, who said the article was perfectly pure. 
The case was adjouined for the opinion of the authorities at Somerset House, who ceitilied that the 
article was genuine. On the su mm ons being dis mi ssed, Mr. Woodbridge applied for costs, explaining 
that his dient had had to pay a guinea for the analysis by the authorities of Somerset House, notwith¬ 
standing the str^gth of the evidence produced on his behalf in the fiist instance. The magistrates 
felt that as the inspector had been tortified by the certificate of the County Analyst, they could not 
order him to pay costs, the chairman (Mr. Glossop) remarking that if the defendant’s good was 
worth anything it was woith the fee he had paid. 

Another Decision as to Costs of Dtsmmed Summons 

Before the looalmagistrates, Mr. Henry Elman, grocer, London House, Sevenoaks, was summoned, on 
remand, for selling, to the prejudice of the purchaser, adulterated mustard, which was not of the 
nature and quahty demanded by the purchaser, at Sevenoaks, on May 1. Mr. E. F. Knocker, the clerk 
of the court, said that the case was before the Bench last month, when there was a conflict of testimony 
—Dr. Adams, the County Analyst, certifying that the sample handed to him was adulterated with 12 per 
cent, of wheaten flour; and Mr. C. H. Piesse, the Analyst of the Strand Union, proving that the sample 
he tested was perfectly pure. He was ordered by the Bench to write to Dr. Adams, and he did so; Dr. 
Adams now wrote to say that he and Mr. Piesse analysed each other’s samples with the same result, and 
they agreed to refer the matter to Mr. Otto Hehner. Secretary of the Society of Public Analysts, who 
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oorroboiated their view that there wag some mixture in the one sample, and not in the other. Dr. 
Adams, therefore, thought that the prosecution might be dropped. The third sample ot the mustard 
was sent by Superintendent Okill, to the Government Analyst at Somerset House, and the certificate he 
had received stated that the sample was perfectly genuine. He had, therefore, given Mr. Elman notice 
that the case would be withdrawn, and that he need not bring his witnesses. 3Mr. L. W. Gregory, 
solicitor, who represented the defendant, said that if the case was to be withdrawn, the prosecutor ought 
to pay the costs. It seemed a strange thing that these two ounces of mustard, which were tahen for 
analysis, were divided into three parts, and that two of them should have been proved pure, and one 
adulterated with 12 per cent, of wheaten fiour. Unless Mr. Elman had incurred considerable expense, 
the certificate of the County Analyst would have been put in, and nothing could have saved hiin from 
being mulcted in a fine and costs. Mr. Knocker pointed out that Mr. Elman’s own analysis proved that 
the sample analysed by Dr. Adams was more adulterated than the County Analyst certified for. Mr. 
Gregory pointed out that if the Somerset House Analyst had certified that the sample he tested had been 
impure, his client would have been convicted, and, therefore, when the case was dismissed, he was 
entitled to his costs. Unless he had been in a position to employ Mr. Fiesse, which cost him five 
guineas, he would have been convicted. He would, therefore, urge that he ought to be allowed his costa 
against the county. The chairman refused the application. He said that they felt that it was a very 
hard case for Mr. Elman, but even his own analyst proved the sample tested by Dr. Adams was more 
adulterated than the County Analyst said it was.—Grocer. 


The Maeohesvee Mile Case. —^We understand that the Corporation has been served 
with a notice of appeal in this adulteration case, which we reported last month. 


Commenting on the case, a correspondent of the (htokeeper and Dairyman^s Journal 
say*?:—The nett result of this trial appears to me that Somerset House has failed 
altogether to satisfy either the authorities, the trade, or the public. The fact is, they are 
so very careful that no one shall be hurt or wronged by their decision that their very caution 
really stops the working of the Act, and throws open wide the doors that any one who feels 
so disposed may adulterate as he likes, and with perfect safety ! 11 ” 


Mit.tc Adultbbation in New Yobk. —^The Board of Health of New York have resolved 
that the following section shall be added to the Sanitary Code already in force in that city:— 
Section 207. Any milk found to be adulterated either by the addition of water or other 
substance, or by the removal of cream, or which has been brought into, or is held or offered 
for sale, in the city of New York, contrary to the provisions of Section 186 of the Sanitary 
Code, may be seized and destroyed by any inspector or other officer of this department 
authorised to inspect milk.*' 


Mr. J. A. Wanklyn has been appointed Public Analystfor Peterborough, for a term of two 
years. 


Mr. E. H. Moore has been appointed Analyst for the Eastern and Western divisions 
of Sussex for one year. 
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KEOENT CHEMICAL PATENTS. 

The foUoTmig specifications have been recently published, and can be obtained from 
the Great Seal Office, Gnrsitor Street, Chancery Lane, London. 


IS&i. 17flme of Patentee. Title of Patent. Price, 

2888 H. E. Jones.Manufactm-e of Animal Charcoal . 6 d. 

2339 J. W. Ingham .. .. Manulicture of Animal Chaicoal . 6 d. 

6078 A. F. Hills.Secondary Batteries .2d. 

6142 W. R. Lahe.Electric Lamps .. .. .4d 

6159 J. "Welter.Recoveiy of Tar and Ammonia from Volatile Products from 

Coke Fm-naces. ,. .. 6 d. 

6196 J.T. Aim&trong<k'W.Bostoot Manufacture of Soap .4d. 

6230 0. Estcourt.. .. .. PuiMcation of Coal Gas. .. .. .. 2d. 

5303 E. Potii .Puiif^ing or Disinfecting Sewage . 6 d, 

5346 J. Jameson.Incandescent Electric Lamps.4d. 

6373 J. M. Boullon A I. Prubcrt.. Electiio Lamps. 6 d. 

6390 W. R. Lake.Obtaining Zinc and Copper from Ores. 8 d. 

6412 E. Carey & F. Huiter .. Manufacture of Bisulphite of Soda . 6 d. 

6422 H. Woodward .. .. Electrodes for Secondary Batteries. 

6466 W. P. Thompson .. .. ^Making Soaps, Separating Component Ports of Fats and Oils 

and obtaining Glycerine, &c. . (Jd. 

6481 A. M. Clark.Manufacture of Potash and Soda .2d. 

5495 ElpMnstone, Baron, _ ElceWo Arc Lampc . 6 d. 

C. W. Vmccnt j ^ . .. oa. 

6504 A. Swan .. .. .. Incandescent Electiic Lamps. 6 d. 

5509 L. A. Gioth.Process for Production of Magnesium, Aluminum, Ac. .. 2d. 

6545 J. Mactear.Llihzing Bye-products of Soda and Potash Manufactuies .. 4d. 

6572 C. T KLngzett A M. Zingler Antiseptics, Disinfectants and Deodorants. 4 d. 

6601 A. Tube .Seconduy Datteiies .. 

5604 S. Mi^Uor.Manufacture of Benzol, Ritro-Benzol, &o. 4 d. 

6607 W. Weldon.Tieating iMixed Solutions of Chloride of Copper, and Sulphate 

of Soda. 0 d, 

5644 J. Lea *.Secondary Batteries .2d. 

5692 LLc^inbtein.Manufacture of Colouring Matters .2d. 

6696 J.Imray .Manufacture of Colouring Matters .2d. 


BOOKS, &c., EBOEIVED. 

The Chemist and Druggist; The Brewers’ Guardian; The British Medical Journal; The Medical Press; 
The Pharmaceutical Journal; The Sanitary Record ; The Miller; The Provisioner; The Practitioner; 
Now Remedies; Proceedings ot the Anieiican Chemical Society; Le Practicien; The Inventors* 
Record ; New Tork Public Health ; The Scientific American ; Society of Arts Journal ; Sanitary 
Engineer of New Toik; The Chemists’ Journal; Weekly Drug News; Sugar Cane; Country Brewers’ 
Gazette ; The Medical Record; The Groceis’ Gazette; London Water Supply, by Crookes, Odling and 
Tidy; Chemical Review; Independent Oil and Drug Journal and Paint Review ; A Manual of Chemical 
Analysis as applied to tho Examination ot Medicinal Chemicals; Elements of Phaimaoy, Materia 
Medica, and Theiapeutics ; Reports of Trials foi Murder by Poisoning, ^vith Chemical Introduction, and 
Notes on the Poisons Used; Vichy and its Therapeutioal Resources. 





















THE ANALYST 


168 


SEPTEMBER, 1888. 


MILK MKLYm. 

Remabks by P. “Vieth, Ph.D., F.C.S. 

Tb:b August number of The Ana.lyst, 1883, contains on page 188, a aeries of milk 
analyses made by the Analyst of Boston. In some introductory words it is said, “ that 
the analyses will, no doubt, be of interest to the readers, as showing the standard adopted 
in that city.” The hgures are given without any criticism and unaccompanied by any 
further remark, notwithstanding that there is in my opinion a great deal to be said 
about them. 

Taking the figures as they are, it is in the first place striking, that the specific 
gravity of all the nineteen samples of milk should be the same, viz. 1*028. This appears 
still more peculiar, if one bears in mind, that there exists a certain relation between the 
specific gravity and the percentage of fat and solids not fat in milk. The said relation 
is a fact, well established and supported through carefully executed researches and 
thorough investigations, carried out by different well-known chemists. The analytical 
figures of the Boston Analyst entirely disagree with this fact. He found, as mentioned 
already, that all the samples had a specific gravity of 1*028. 

Sample Ho. 1 contained 0 42 Fat and 8*78 Solids not fat. 


1 } 

5 

If 

0*58 

6-84 

If 


2 

ft 

0*98 

.. 6-87 

If 

>» 

7 

If 

1*32 

„ 8-18 

If 

11 

8 

If 

1*46 

„ 9-05 

If 

11 

6 

If 

1*46 

„ 9 69 

If 

11 

16 

If 

1-68 

,, 8-82 

If 

11 

10 

If 

1*66 

„ 8-60 

If 

1 * 

8 

If 

1*68 

, 9-52 

11 

!• 

14 

If 

1*80 

„ 9-07 

tf 

If 

18 

If 

1*82 

„ 8-68 

ff 

11 

13 

If 

1*92 

„ 8 83 

If 

If 

16 

11 

195 , 

„ 8-66 

ff 

If 

4 

11 

2*15 

„ 10-6S 

If 

11 

9 

If 

2*15 

„ 8-88 

ff 

11 

11 

11 

2*15 

„ 9-00 

ff 

11 

12 

If 

2*18 

„ 11-62 

ff 

If 

19 

11 

2*19 

„ 8-86 

ff 

If 

17 

11 

2*65 

„ 7-80 

11 


How it is possible, that two milks of the same specific gravity, and containing the 
same or very nearly the same amount of Fat, should contain so different a percentage of 
solids not fat, as in the cases of No. 1 and 5, 8 and 6,10 and 8,14 and 18, 4 and 9, 
12 and 19, is difficult to understand. 

There must be an error, Total Solids being given 10*25 per cent. 
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Looking over the figures for fat, we find that one sample only of the whole series of 
nineteen comes up to the standard adopted by the Society of Public Analysts. In five 
other samples fat was founl to amount to over two per cent., more accurate from 2 15 to 
2*19 per cent., and among these five samples are the only two of the series which are 
considered not to be watered, and one of which is expressly marked as ** pure." There is in 
no case any remark made as to the deprivation of cream, in spite of the fat falling down 
as low as 0*42 per cent, in a milk which is said to contain 15 per cent, of added water. 

Fifteen per cent, seems to be the smallest amount of water which is ever added or 
could be detected, and I may add that this is the only systematical point I am able to 
see. On the other hand, I am quite at a loss to find out the system of calculating the extent 
of the adulteration. It is staled that 15 per cent, of added water are contained in milk 
samples with 8*78. 8*83, 8*86, 9*00, 9 52, 9*69 per cent, of solids not fat, 16 water by 
9*07 solids not fat, 20 by 7*80, 8*58, 8*60, 8*65, 8*82, 8*88, 9*05, 25 by 8*18, 86 by 6*87 
and 40 water by 6*84 solids not fat. I should he very glad to hear some explanations of 
these extraordinary statements. 

I confine myself to what precedes and conclude these remarks, repeating that the 
figures relating to milk analyses made at Boston and published in The Analyst, give a 
great deal to think, but that they are in my opinion totally unfit to show a standard 
adopted. 


ON THE EXAMINATION OF PATS. 

By K, Zulkowsky. 

Some time ago Max Gioger snbiuitied Hausemanu’b method of tidatiou for mixtuies of 
neutral fats and fatty acids to a thorough examination in the author’s lab vratoiy. He has 
succeeded in improving au.I bunpliLing the method to faucL an extent that it is now easier 
to determine such a fait} mixture than a mutuie of caustic soda and sodium carbonate. 
The method is based upon the fact that a fatty acid in an alcoholic solution is immediately 
saponified by an alcoholic solution of potass i, whilst with neutral fats this change ensues 
only on prolonged boiling. If we therefore add phenol-phthaleine to the alcoholic solntion 
of fatty acids and neutral fats, and titrate with caustic potassa, the red colour disappears 
instantly as long as free fatty acids are prebent. When these are saturated the liquid turns 
red. If an excess of solution ot caustic potassa is added and the liquid is boiUd lor half- 
an-hour, the neutral fat is saponified, and on iitrating back we find the volume of the 
potassa solution which bus been lequhed for saponihing the neutral fal, Fiom the 
consumption of this test-liquid in the saponification of the fatty acids and of the neutral 
fats, their quantity can be calculated, even if the weight of the mixture is not known. This 
is the principle of this simple and elegant method, which, according to test-experiments, 
yields very accurate results. 

On farther consideration the author regards Hausemann’s idea as a mine from which 
may be obtained much that will be useful in the teohnology of fatty matters. Several cases 
follow in which it gives exceedmgly valuable conclusions in testing fats. 
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1. It is possible to ascertam the eqtdvalent of a fat, the quantity of it which is 
saponified by an equivalent of caustic potassa, or by a litre of normal potassa. This figure 
gives in certain cases an indication concemiug the nature of the fats. In the examination 
of butters the equivalent will beyond doubt show whether we have to do with a natural or a 
factitious butter. Whether it will be possible to detect a mixture of both with certainty 
must be decided by future experiments. 

2. We are enabled to determine directly and in the simplest possible manner the 
proportion of glycerin in fats, i,e,, the theoretical yield of glycerin, in titrating a neutral 
fat or a mixture of several fats, the following reaction takes place:— 

0,H,(0AH«,- .Q)3+3E0H=C3H303+3(C .H^^,0.0 E). 

Neutral Xat Caustio Glyceim. Potassinm Salt of a 

Potassa. Patty Acid. 

According to this equation, for every litre of normal potassa ^rd of an equivalent, ^.e., 
80*667 grms., of glycerin will be liberated, or 1 c.c. normal alkali represents 0*080667 
grm. glycerin. The determination of the proportion of glycerin in fats is at present of 
great technical interest, as in consequence of the growing demand and the high market 
price the yield of glycerin cannot be left out of consideiation. 

8. When the proportion of glycerin has thus been established by titration if the fat is 
pure and free from water, the theoretical yield of fatty acids appears at once. The 
tri-glycerides can be regarded as decomposed as follows:— 

+ 3G„H^O, . 

Neutral Pat. Glycerin Hydrated 

B^idue. Patty Acid. 

If we compare this equation with the former one, 1 litre normal alkali corresponds to 
4 equivalent, f.e., 12*667 of the glycerin residue, CgHa. Tf v c.c. normal alkali have been 
consumed, the weight of the glycerin residue (0*012667 v) = G, and if F grms. of the 
neutral fat have been weighed out (F — G) is the quantity of the fatty acids. 

4. If the proportion of fatty acid (P — G) has been thus determined their equivalent 
follows. If we have used v c.c. normal alkali the equivalent results &om the following 
proportion:— 

(F —G) : A = tf : 1000. 

^ _ 1000 (F — G) 

V 

—Berichte Deutsch, Chem, GeselL 


‘ In connection with the above we may call attention to the following extracts from a 
paper on Butter Analysis, by Mr. Wigner, read before the Society of Public Analysts 
in August, 1879.* 

Taking all these precautions, however, I find the process a useful one. But I most 
call special attention to the following exceptionsIt is comparatively useless when 
applied to old samples of butter, which have been alternately heated, and cooled; and, 
even in the cases of lard and butterine, repeated heating exercises a more uncertain 
effect than it does on the fatty acid determination; but, although useful, it can never 
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come into general use as a substitute for ibe determinations of fatty acids and soluble 
acids, because any alkalies added to ibe fat, whether fraudulently, or for supposed 
preservative purposes, entirely upset the estimation. Therefore, while it may be—and 
in my opinion is, when properly carried out—a safe process on which to pass a butter as 
genuine, it is quite unreliable as a proof that the butter is adulterated. The admixture 
of three per cent, of carbonate of soda with the salt added to the butter, will, by this 
process, change the results so much, that a genuine butter would be condemned; and 
such a percentage of admixture is one that has been used, while smaller percentages 
are common.*' 

-I 

** 1 have had several samples of butter apparently recently made, and, certainly, in 
good condition, which have required as little as 21*84, 21*86, 21*60 per cent, of KHO 
to saponify them, and which have yet given less than 89 per cent, of fatty acids by the 
flask washing process, and which, independently of the other conditions, I certainly would 
not condemn as adulterated. In my opinion, therefore, the titration process can only be 
relied on when it shows flgures higher than Koettstorfer has put as the limits.’* 


MILK AND ITS ADULTERATOES IN NEW YOBK. 

Nxjmebous analyses of the milk sold in the city of New York clearly established the fact 
that this important article was shamefully adulterated, and that on the average at least 88 
per cent, of water was added to the original milk, while a considerable part of the cream 
was often removed. It was also found that most of the condensed milk companies skimmed 
the milk before concentrating it. The total frauds of milkmen amounted to about 10,000 
dels, per day. The Metropolitan Board did not attemp to grapple with this evil, but as 
soon as Dr. Chandler was made president of the Health Department he initiated a successful 
warfare upon dishonest dealers, assuming that as nulk was the chief diet of the 180,000 
children in New York under five years of age, it was the most important article for sanitary 
supervision. The milk dealers organised an association, and secured legal and chemical 
assistance, attacking both the law and the chemical methods employed. After several test 
cases had developed all the facts the Court of Appeals affirmed the laws, and the best 
chemists in the country endorsed the methods. About 40,000 dols. has been paid into 
the city treasury as fines by oflending milkmen, and quite a number of them have spent 
from ten to ninety days in prison .—Sanitary Enginee?, 

[Note ,—The above extract seems to show that the United States have gone far ahead 
of England in attempting to stop adulteration, but the profit is we fear too large for the 
attempt to succeed unless the fines are increased farther. 40,000 dols. is a mere trifle as 
against the profits gained by watering and skimming milks in New York. And how about 
London and especially a West End district which we need not name ’—^En. Aitalvbt.] 


ADULTEEATIONS IN LARD. 

An American Journal says that it is openly admitted by the lard-dealers of Chicago that all 
lard is adulterated from ten to fifty per cent. In all but the worst grades the adulteration 
is harmless, being oleomargarine, cotton-seed oil, vegetable oils, and tallow.—[We doubt 
this statement.— Et>, Analyst.] 
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ALULTEBATED TEAS IN AMEBIOA. 

Lt his decision, on the motion to continue the injunction restraining the sale of the 
Fingsuey teas, Judge Freedman suggests that the parties agree to have an immediate 
trial by referee, since there is such a condict of evidence in regard to disputed questions 
of fact that they cannot well be determined upon affidavits. If they do not adopt the 
suggestion, he will order a reference to determine whether the teas are unwholesome by 
reason of adulteration. 

About two thousand packages of Pingsuey teas were recently seized by a Custom 
House officer of this port, under the new United States law to prevent the importation of 
adulterated teas. They were consigned to a Boston firm, who appealed from the custom 
officer's decision, and the matter was referred to a board of arbitration consisting of one 
member chosen by the Collector, one by the merchants, and a third by the first two. 
Their report sustains the action of the appraiser.—jSanitery Engineer. 

Under the operation of a new law against the importation of impure teas, more than 
8,000 packages of tea brought trom Shanghai, China, and valued in the market, if sold, at 
20,000 dels., were condenmed recently by the appraiser at the port of New York. The teas 
were mixed with sand and gravel, exhausted tea leaves, and dirt and paste rolled into 
pellets to represent dried leaves. In several instances the impurities were evident to an 
inexperienced observer. When taken in the hand and crushed between the fingers, the 
sand was plainly visible. 

About 500 packages of colored Japan tea, of which a greater portion was dust, were 
also rejected after a careful examination. This tea was of high color and mixed with 
mineral substances to increase the weight .—Sdentifio American. 

OFFICIAL FEES FOB ANALYSES IN GEBMANY. 

The Berlin police pay for chemical investigation of the following substances the rates 
quoted below, namelySix marks for butter; 8 marks for tea; 2 marks for meal, bread, 
groats, chicory, chocolate, mustard, plum conserve, or tobacco; mark for spice?' 
1 mark for coffee, cheese, seltzer water, or fruit juices, and 4 mark for sugar. 

WOBK IN THE PABIS MUNICIPAL CHEMICAL LABOBATOBY DUBING 

JULY, 1883. 

The Paris authorities having adopted a new mode of reporting their Chemical Laboratory 
work, we print a full translation of the last Beport. 

Bepobt of tee Insfeotobs. 


Establishments and Markets visited. 8876 

Samples . 672 

Destroved (damaged substances) and illegal. 98 


The samples left by the public at the laboratory, or those collected by the 
Inspectors, are generally suspected to bo of bad quality. The samples cannot therefore 
under these conditions represent the average quality of alimentary provisions sold 
oommereially in Paris. 
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samples anaij Bed. 

Total 

Good 


A 

B 

Wines. 

592 

88 

Vinegars.• 

3 

1 

Beers ... • 

i” 

11 

Ciders.' 

8 

L 

2 

Alcohols and 
Liqueurs.‘ 

59 

1 

Syrups.. • 


4 

Waters . 

{ 

4 

AHITrg. 

300 

168 

Butters . 

1 “ 

13 

Bread. 

{* 

— 

Preserved goods.. 

{- 

— 

Chocolates. 

\ 7 

3 

Flours.. 

{ 

8 

Peppers. 

17 

8 

Oils. 

2 

1 

Sweetmeats .... 

2 

2 

Coflees . 

* 1 

— 

Chioorys. 

— 

— 

Meats and Fish .. 

5 

2 

Pharmaceutioal 

1 3 

1 

preparations .. 



Perfumery. 

2 

1 

Oil cloths, <S:o. .. 

13 

6 

Toys . 

2 

— 

Tins. 

16 

8 

Colouringmaterials 2 

1 

Spices. 

1 

1 

Various . 

168 

18 


Analyses made lueing the Month of July. 

The other sampleB are duused u follows: 


0 

46 

74 

184 

1 

209 

31 

1 

6 


18 

7 

7 


i: 


13 

9 

132 

6 


6 

, 2 


Illnetis of wine (acid, bitter, fusty, &o.) 

Flavour disagreeable (taste) 

Plastered above 2 grammes. 

Depkstered 

Adulterated by the addition of water. 

„ by sugar or sour wine. 

„ by forwgn colours. 

„ by salicylic acid. 

Adulterated by dilution, 

„ by the substitution of alcohol vinegar to wme 
vinegai'. 

„ by the addition of mineral acids. 

„ by forbidden colouration. 

Adulterated by dilation. 

„ by addii^ glucose. 

„ with salicylic acid. 

„ with foreign colouring matters. 

Adulterated by dilation. 

„ by colour. 

by salicylic acid. 

Using alcohol with a bad taste. 

Adulterated with.foreign colouring matters. 

„ with salicylic acid. 

„ (glucose, and various). 

Adulterated by adding glucose. 

„ by forbidden colouration. 

„ with salicyHo acid. 

Contaminated wi^ mineral matter. 

„ with organic matter. 

Adulterated by dilution. 

Bancid. 

Adulterated by the addition of water. 

„ by the addition of foreign fat. 

Inferior floTir used. 

Adulterated with copper salts. 

„ with alum. 

Tainted. 

Coloured with copper. 

Adulterated by the addition of flour. 

„ „ „ foreign seeds. 

,, ,, „ 

Adulterated with foreign flour. 

Not suited for bread making. 

Adulterated with olive stones. 

Adulterated with foreign oils. 

Coloured with forbidden substances. 

Adulterated with chicory. 

Adulterated with minered matter. 

Tainted 

Not prepared according to the prescription or Phar¬ 
macopoeia. 

Forbidden substances. 

Forbidden colouring matters 
Forbidden colouring matters. 

Presence of lead. 

Forbidden colouring matters. 


135 Artificial, &c. 


Total 1273 


360 


Note.—The totals of the columns b and c will not agree with the number of the analyses made, for 
the same sample may be counted under several headings in colonm c. 
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Samples entered in July. 


Public Service. 


Natme of the 

Samples Enteied 

Qualitative 

Analyses. 


Quantitative 

Analyses 

Inspeotors* 

Samples 


Totals 

Wines. 

431 


24 

78 


583 

Vinegais . 

8 


— 

1 


4 

Beers . 

5 


5 

. — 


10 

Ciders. 

8 


2 

, — 


6 

Alcohols and Liqueurs 

2 


1 

2 


5 

Syrups. 

— 



— 



Waters . 

14 


6 

6 


26 

Milks . 

34 


1 

800 


835 

Malts . 

1 


— 

. - 


1 

Butters . 

— 


3 

6 


9 

Oils. 

— 


— 

. — 


— 

Flours . 

— 


— 

15 


15 

Breads, Cakes. 

2 


— 

. — 


2 

Sweetmeats. 

1 


1 

1 


8 

Meats. 

8 


— 

. — 


3 

Preserved Goods ... 

— 


— 

1 


1 

Salt, Pepper. 

2 


— 

{) 


11 

Chicorys, Coffees, Teas 

1 


— 

. — 


1 

Chooolates. 

2 


— 

6 


7 

Hoqeys. 

— 


— 

— 


— 

Preserves. 

— 


— 

. — 


— 

Colouring Materials .. 

1 


1 

1 


8 

Toys . 



— 

. — 


— 

Coloured Papers .... 

18 


— 

2 


15 

Tins. 




- 5 


5 

Spices. 

— 


—• 

— 



Pharmaceutical Pro-1 
ducts.j 

2 


— 

— 


2 

Perfumery. 

1 


1 

. — 


2 

Various . 

6 


6 

140 


152 

Total.. .. 



51 

572 


1,150 


sssa 


sassm 

ssas 


X8SSS 


WORK DONE BY THE PUBLIC ANALYSTS DURING 1882 UNDER THE SALE 
OF FOOD AND DRUGS ACT. 

In response to the Circular Notice sent out bj the Secretaries of the Society of Public 
Analysts, a large number of returns of analyses made under the Act during 1882 have 
been received, but several more have yet to come to band in order to make the table as 
complete as we have usually been enabled to do. 

We issue with this number a tabulated list of the returns already received, and trust 
that those analysts whose names are missing from the table will send their returns to the 
Secretaries by the 15th inst, so that a supplementary list may be issued with our next 
number, when we can also mahe an examination of the table and compare it with those of 
former years. 
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THE ANALYST. 


CORRESPONDENCE. 


[The Editors are not responsihle for the opinions of their Coirespondents.] 

OHEMIOALS m BBBB. 

To THE Editob or “ The Analyst.” 

Sir,—^Although it seems impossible by analysis to obtain pioof of use of these when added in 
moderation, Analysts should bear in mind that their use is common. I would direct attention to the 
quantity of Magnesia. This latter has been overlooked. The quantity of MgO should not in a pure 
beer exceed 17’18 grains per gallon. No reliable analyses on the subject exist. Magnesia ordinarily 
being expressed as in 100 parts of ash, further analyses are necessary to determine a standard. 

Magnesia is introduced into beer:— 

1. By artificifll Burton Water 

2. By Sulphite of Magnesia. 

3. By 0 and D solutions: this latter is largely used by brewers; according to patent, it consists of 
Chloride of Magnesia and Sulphite of Soda. A few analyses of beer for amount of Magnesia would 
be useful for statistioal purposes in your next number. 

Yours, cfec., 

PXJEE BEEB. 

[The writer encloses us a patent specidoation and an advertisement purporting to be by two Brewers and 
Analytical Gbmists (?) both pointing out the great advantage of doctoiing brewing liquor with 
Salts of Magnesia.— Editobs Analyst.] 


PUBLIC ANALYSTS’ REPOETS. 

Db. G. a. Gambon, Analyst for Dublin, reports that during June last ho examined 60 samples of milk, 
of which 12 were adulterated in some cases with as much as 100 per cent, of water. Ho also examined 
2 samples of cof ee,i 3 of mustard, 3 of pepper, and 4 of drugs. 

Mr. P. W. Stoddart, Public Analyst for Bristol, reports that during tho quarter ending Juno 30th, the 
total number of samples forwarded him for analysis under the Pood and Drugs Acts amounted to 72, eleven 
of which were handed in by the public, and the remainder by the inspectors appointed under the Act. 
Seventeen of the samples of various foods dealt with by him, or nearly one-fourth of the whole submitted, 
have been condemned. Of the twenty-four samples of milk forwarded, nineteen were found to be 
genuine, and the remainder adulterated with from fourteen to five per cent, of added water. Butter 
comes next on the list with sixteen samples, and is a high testimony to the purity of this branch of the 
provision trade—all samples being declared free from adulteration. Coffee does not come out of the 
ordeal nearly so creditably, as of the thirteen lots dealt with by the analyst, considerably more than 
half was found inixed with chicory to the extent of 86 per cent., another 80 per cent., two 76 
per cent., and so on down to 6 per cent. Lard was tested on seven different occasions, and revealed 
but one adulterated lot, this sample showing a water addition of 21*8 per cent. Of muBt.ird, three of 
five samples weie found to be mixed with starch and turmeric, in two cases 50 per cent., and in the 
third case, 12 per cent. The sample of whisky emerged with the claim to be genuine, as did also the 
confectionery and bread submitted. 

Bloatbb Paste.— In the tweniy-seventh annual repoit of the St. Saviour’s District Board of 
Works, just published, the Analyst to the Board pr. Bemays, Professor of Chemistry, St. Thomas’s 
Hospital) says:—** I have taken two potted meats and two extracts of meat. Both the potted ham and 
the potted bloater paste were of excellent quahty. The bloater paste was oolomed with a little oxide of 
iron, as the public will have it so. There is no adulteration, as the fact is stated upon the label, and is 
confirmed by analysis. It seems that the attempt to sell tho bloater paste without the colouring matter 
has failed, and, as the appearance of the paste without the colour is not so agreeable to the ^e, 
colour added is the least objectionable. Both of the meat extracts are good. No. 61 is t hft better of the 
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two. They are excellent stimnlants, and best adapted for admixture with weals beef-tea. In households 
where aonps are a common feature of the dinner-table, the introduction of such extracts would be a 
real economy. They contain no albumen, and this should be supplied, when necessary, by fresh meat.” 

Tinned Fhuits were the subject of a special report to a recent meeting’ of the MaiyleVone 
Vestry by Idr. A. Wynter Blyth, medical officer of health, who stated that he felt it his duty to specially 
draw the attention of the Vestry to the sale of fruits preserved in tins. He had analysed 21 samples, 
viz., 11 of preserved apricots, 8 of preserved tomatoes, and 2 of preserved pineapples ; every one of the 
samples contained in solution a probably injurious quantity of tin; the least quantify found being equal 
to IJ grains per lb., the largest to 11 grains per lb., the mean of the whole being about grains per lb. 
The explanation of the contamination was, that the acid juices of the’fruit acted upon and dissolved the 
tin. He would suggest that some Mnd of notice of these facts be given by the Vestry to the sdlers of 
preserved fruits. No action was taken upon the report by the Vestry, it being considered that the 
publicity given by the Press would be sufficient. 


LAW EEPOBTS. 

A Lame Defence :— 

In the Northern Police Court, Dublin, before Mr. Keys, Q.O., EHza O’Brien, of 27, Upper Ormond 
Quay, milk contractor and purveyor to the Dublin Garrison, was prosecuted at the suit of Mr. David 
Tolor, food inspector, for having supplied a quantity of new milk for the use of the prisoners at the 
^Military Prison, Arbor Hill, the said milk being adulterated with 40 per cent, of added water.— 
Mr. Adams, B.L. (instructed by Mr. MoSheehy, law agent to the Corporation), prosecuted, and Mir. 
Edward Ennis, solicitor, defended,—^Inspector Toler deposed that on Sunday morning, 10th June, from 
information he received he visited the Military Prison, Arbor Hill. He secreted himself in one of the 
passages from half-past six till eight o’clock, at which hour the milk was delivered to the Prison by a 
sub-contractor named Joseph Cassidy. There were 117 prisoners at the time undergoing terms of 
incarceration of from six months to two yeazs, and the quantity of milk supplied for their consumption 
on this particular date was less than four gallons. Mr. Toler demanded a sample of the milk, and sub¬ 
mitted it to analysis by Professor Cameron, who certified that it was adulterated with 40 per cent, of 
added water. Mr. Toler also stated that the day before he had been served with a notioe that the milk 
the subject matter of this prosecution was supplied by Mrs. O’Brien under a “written warranty” with 
the sub-contractor Joseph Cassidy, and that she (Eliza O’Brien) relied upon that document for her 
defence. The inspector, however, informed the Couit that a few days subsequent to the 10th June he 
visited Mrs. O’Brien’s establishment at Oimond Quay, and elicted from her the statment that there 
was no “ written warranty ” between herself and Cassidy. The officer, therefore, called upon Cassidy to 
produce the document, which on examination was found to be dated “ 16th June.”—The sub-contractor 
Cassidy—who gave his evidence with great reluctance—said that his man got drank the night before, 
and, as he was hardly sober on that morning, “ he made a mistake and left the wrong milk at the 
prison^' On cross-examination Cassidy admitted that there were three cans of milk in charge of this 
man. One of the cans whs to be left at the Arbor Hill HoGfpital, and the other at the Boyal Infirmary, 
Phoenix Park.—Mr. Adams: “ Perhaps, Sir, on the whole you did the best thing under the circum- 
stances, to deposit the ‘ 40 per cent.* can at the prison, and not bring it to the hospital.’*—^To the 
injector: Was there a complaint against this contractor before?—Mr. Toler: Tea; on one occasion 
O’Brien supplied this prison with milk which was adulterated with 143 per cent, of water—^and another 
time served the let Battalion Scots Guards, then stationed at Ship Street Barracks, with three con¬ 
signments of new milk, which were adulterated with from 61 to 69 per cent, of water. For these 
offences he was fined £87.—Mr. Ennis: Thanks be to goodness it is nothing worse than water. Mr. 
Ennis then examined Mr. Toler as to whether he had ever takoi samples of milk at Cassidy’s dairy, 
21, Charlotte Street.—^Mr. Toler replied that he had done so, and that they were pure, which was, no 
doubt, chiefly because his appearance was so well known amongst the dairy keepers of Dublin.—^Mr, 
Adams: I press for a heavy penalty in this^case. Here were 117 unfortunate prisoners siq>plied with 
less than four gallons of milk for their daily allowance. If it was pnxe it was bad enough, but to think 
that it was a decoction of nearly half milk and water was perfectly scandalous.—^The magistrate said 
the oase was certainly a bad one, and fined the contractor £10.—Cassidy said he was not aware that 
there were jsrsvious oompkonts conceming his miEk^Mr. Toler There are seven m writing. 



162 


THE ANALYST. 


Owen Edwards, trading as Kibble & Co., Broadway, Deptford, was summoned by the Greenwich 
District Board of Works mider the Adulteration of Eood and Drugs Act.—^Mr. Lockyer, for the defence, 
said Owen Edwards was not the proper person, it should have been Mr. Wells or Mr. Maltby, but if 
Mr. Spencer liked he could have the summons amended.—Mr. Borsbery, Inspector, said he went to the 
shop of Kibble & Co. on April 25th, and asked for a pound of butter, and paid Is. for it, receiving a 
receipt for the shilling, and he then said he purchased it for analysation, and the person who served 
him said he would not find any butter in that, as it was butterine, and he had better change it. 
Witness told him it was his, and he had paid for it. A portion of the butter was sent to the Analyst, 
who certified that it was butterine, which consisted of fat, which after purification had been churned 
with milk, but was not injurious to health.—^In reply to Mr. Lockyer, the Inspector said he had often 
dealt at the defendant’s shop, but that was the fust time he had been there as inspector. Had bought 
butter before as a private individual, but had never bought it for a shilling.—Mr. Lockyer said he could 
not dispute the sale of the article, but there was an element of unfaiiness on the part of the inspector 
which should guide the magistrate in his decision. The inspector was a regular customer, and when he 
a^ed for a pound of shilling butter the salesman was taken oft his guard, although it was not right for 
him to do so. They sold no shilling butter, but butterine, which was prefened by some of the customers 
to common butter for pastry. It was an instruction from the principal of the firm whenever butterine 
or shillmg butter was called for, the sdler should say it was butterine, and the inspector being a 
regular customer, it was supposed when he asked for shilling butter that he wanted it for pastry. The 
price list also described the article as butteiine, and in it there was no butter for a shilling a lb.— 
Mr. Balguy said a person of the inspector’s experience should have known that he could not get butter 
for a shilling, but it appeared to him that the shopman ought to have stated to the customer that it 
was butterine and not butter. Messrs. Kibble should take warning, and put up in the shop notice of 
butterine.—Mr. Lockyer said that was done.—The inspector said he saw no ticket on any of the butters, 
hut knew butter could not he bought under Is. 6d. a pound.—^Mr. Balguy imposed a fine of lOs. and 2s. 
costs, the shopman not having stated the article was sold as butterine. 


Butter and Butterine*—WJmt is not a Proper Label 


Mr. John M’Shone, provision dealer, 272, Great Homer Street, was recently summoned at the 
Liverpool Police Court, under the provisions of the Food and Drugs Act, for having, on the 10th July, 
sold butter adulterated with 80 per cent, of ingredients other than genuine butter. There were present 
on the bench Messrs. David Eadcliffe (chairman), O. H. Williams, B. Browne, and J. Tates. Mr. Maiks, 
solicitor, prosecuted; Dr. O’Peely, defended. On the diy in question a sanitary inspector, named 
B^er, visited the defendant’s shop and asked for 1 lb. of butter at Is. Having been supplied, he 
informed the salesman that he was about to have the article analysed. Mr. M’Shane was sent for, and, 
having been asked about the sale, said, “ Oh, it’s all right; it’s labelled.” A portion of the bntter was 
left with Mr. M’Shane, and the remainder was taken to the City Analyst, Dr. Brown, who pronounced 
it to be adulterated with 80 per cent, of fat derived from beef. According to the statement of 
Mr. Marks, there was no label on the parcel of butter sold to the inspector. There certainly 
was a piece of paper in the folds of the paper which covered the butter, upon which was written 
in penofi “ with butteriue.” H it had been labdled properly, Mr. Marks continued to say, it 
would have protected the vendor xinder the 8th Section of the Act, but the inspector failed to find any 
snch notification until he was informed of it by the defendant’s shopman; and the slip of paper which 
had subsequently been discovered, and which no doubt would be relied upon and set up as a defence, 
was not a sufficient notice, and such a one as was demanded by the Act of Parliament. Evidence was 


given by Baker and another inspector. The former, in reply to Dr. O’Peely, said he did not taste the 
butter on the occasion on which he made the purchase from the defendant. The notification in poucil 
alleged to be written by the defendant he did not see written in the shop. It tormea part of a larger 
sheet of paper, which became fragmenteiy on account of its contact with water. JEtogor M’Guinnoss, 
the defendant’s assistant, was called, and said ho wrote the words “ with butterine ” in the shop, and 
Baker could ^ve s^n him do so had he wished. It was contended by the defence that tho written 
notffication r^erred to enclosed m the parcri of pui-chased bntter, was in compliance with the provisions 
of the Act. Dr. 0 Feely ^^id &e words of the Act were that the vendor » shall give notice hv a label 
distinctly ^d l^bly wntten.” The Chairman held that the label or enclosed notification'was nS 
sufficient; that It was at vaj^ce with the spiiit of the Act of Parliament, inasmuch as it not 
placed on the article sold. The defendant was fined 40s. and costs. 


John Marto, provision dealw, 72, Brownlow Hill, was also summoned for a armiUr olfenoe, the 
article sold as butter m his ease being adultei'ated 82 per cent. He was fined 20b. and costs. 



THE ANALYST. 


168 


Butter AmlyBis.—Quehtion as to time oj Drying Fatty Acids :— 

Williain H. Wade, grocer, 35, West Street, Gravesend, was summoned at the instance of the Urban 
Sanitary Authority for selling adulterated butter. Mr. Sharland, town clerk, prosecuted; Mr. Mitchell 
defending. By the instructions of the Inspector under the Food and Drugs Act a man named Outrid 
went to the defendant's shop on the 25th of July and bought half-a-pouud of butter at 14d. a pound. 
The inspector then informed Wade that he was the purchaser of the butter, and thtt he intended to 
have it analysed, offering to hand to the seller one-third of the half-pound. This was refused, and the 
whole of the butter was given to Dr. Gramahaw, the Borough Analyst. Subsequently, however, by the 
advice of his solicitor, Mr. Wade applied for a thud portion ot the sample that had been token, and 
after it had been seiled in the presence of the magistrates he was allowed to lemove it for independent 
analysis. Dr. Gramshaw’s certificate was to the efioot thxt the sample was ** not of the nature, 
substance, and quality of butter.” His report, however, he said, needed a qualification, viz., that in 
his analysis he might not have dried the fatty acids quite sufiiciently. H 3 had dried them for two 
hours but if he hifi dried still more it might have reduced the proportion by two degrees. If it had 
been so reduced the butter would still have been adulterated. The anxlysis was—Fatty acids, 95*58. 
No change injurious to the sample has taken place. There is little or no butter in this sample.” 
Mr. Gramshaw added that the sample was decidedly adulterated. The fatty acid in genuine butter 
was 87*3, and in lard or fat it was 95*5. Gross-examined: The presence of 95 per cent, of fatty 
acids was incompatible with genuine butter. Mr. Mitchell, for his client, said this was a serious matter, 
both to the retail and the wholesale dealer, Mr, Tom Smith, who had supplied the butter to the 
defendant. He called Mr. B. H. Holland, F.G.S., F.I.G., of the firm of Wigner ds Harland, in business 
at Lombard Street, £.0., who had made an independent analysis of a sample of the butter, which he 
had found to be perfectly genuine butter. He received it closely sealed up. Both the specific gravity 
(913*7) and the insoluble fatty acids (89*09) were such as would be expected to be found in genuine 
butters of this class. He considered that Dr. Gramshaw had not sufficiently dried his fatty acids. 
Two hours drying was not enough, the u^ual time was from twelve to sixteen hours. If the butter 
was dried only for three or four hours, in the way that Dr. Gramshaw made the analysis, the analyst might 
get a variation of two or three per cent. Mr. Tom Smith, wholesale grocer, of Sing Street, Gravesend, 
deposed that ho sold this butter to Mr. Wade. He had no hesitation in saying that this sample was genuine 
butter. By the Mayor: He believed at this time of the year butter made solely from the milk of the cow 
could easily be sold by the retailer at fourteen pence a ponnd. Mr. Sharland then asked the bench to orde^ 
that the third remaining portion of the sample should be sent up to Somerset House to be officially tested. 
Mr. Mitchell, however, urged that, in the face of an analysis which was admittedly open to question as to the 
manner in which it had been conducted, it was unfair to keep the defendant iu suspense. The Mayor said it 
was a case of great import tnoe to shopkeepers and customers, aud the bench considered it best, in the 
conflict of the analyses, that the suggestion of the prosecution should be adopted, and the third portion 
of the butter be sent to the Gommissioners of Inland Bevenue for examination. The case was adjourned 
for a fortnight, in order that this analysis might be received. 

At the adjourned hearing on the 17th August, the Town Clerk said he understood that the certificate 
from Someiset House falsified the report of the Borough Analyst, while it sustained that of Mr. Harland. 
—The certificate of the Somerset House Laboratory was as under:—The sample of butter referred to 
in the annexed letter ” (that of the clerk to the justices), “ and sealed as described therein, was received 
here on the 4th inst. We hereby certify that we have analysed the butter, and declare the results of 
our analysis to be as followsWater, 9*02 per cent.; curd, 1*81 per cent.; salt, 2*50 per cent.; fat, 
86*67 per cent. From a consideration of the results of a full analysis of the fat we are of opinion that 
the butter is genuine.” The certificate was signed, “ J. Bell, Ph.D., E. Bannister, G. Lewin.” 
Mr. Mitchell asked for an order of the bench dismissing the case, and this was granted; whereupon 
defendant's solicitor asked for full costs against the prosecution, remarking that the (fiiorge had been a 
serious loss to his client, whose takings had fallen off several pounds a week in consequence.—^The 
bench decided to allow the defendant £5 5s. for the analysis he had obtained, and £3 3s. for the 
solicitor's costs. It was ordered that copies of the analysis dionld be given to the defendant. 
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EEOENT CHEMICAL PATENTS. 

The following speeiAoations have been leoently published, and can be obtained from 
the Great Seal Office, Cnrsitor Street, Chancery Lane, London. 


No. 

1^2. 17ame of Patentee. Title of Patent. Price. 

5671 0. B, Edman .. .. Obtaining Goloniing Matters.4d. 

5698 It. Heppenstall .. .. Dyeing Aniline Colours.. 4d. 

5713 W. J. Cooper .. .. Distillation of Goal .4d. 

5714 W. G. Home.Manufacture of Luminous Paper .4d- 

5742 S. P. Thompson and J. D. 

Husbands .. .. Electric and Magnetic Apparatus for Telephonic Puiposes, &o. 4d. 

5765 W. 0. Glennell .. .. Treatment of Substances Oontaining Mixed Animal and 

Vegetable Matter, to separate the same .4d. 

5766 J. Walker.Treatment of Materials used in Purifying Goal Gas for 

Recovery of useful Products therefrom .4d. 

6767 W. A. Barlow .. .. Accumulators or Secondary Batteries.6d. 

5769 E. G. Brewer .. .. Electro Magneto and Electro Dynamo Machines .. •. 4d. 

5783 W. A. Barlow .. .. Magneto and Dynamo Electric Machines .2d. 

5785 L. A. Groth.Preparing Elnid Isin^ss from Cod Fish Bladders .. .. 2d. 

5786 Ditto .Preparing Fluid Glue from Fish, <ko.2d. 

5787 Ditto .Extracting and Preserving Oil from Pish, &o.4d« 

5783 Ditto .Preparing Extract from Fish, drc., for Food.4d. 

5796 W. B. Lake.Electric Lamps.6d. 

5809 J. Hargraves & T. Robinson Treating Hydrochloric Acid .6d. 

5833 J. Wavish and J. Warner .. Incandescent Electric Lamps.2d. 

5861 P. M. Justice .. .. Gaso Electric Lamps .2d. 

5887 L. Haitmann .. .. Voltaic Batteries.2d. 

6913 F. Wirth .Production of Magnesia Salts from Sulpho Acids .. .. 4d. 

5914 G. D. Abel.Oxidismg Textile Fabrics . .. .. 4d. 

5918 H. H. Lake.Dynamo Electric Machines .8d. 

5927 F. 0. Glaser.Manufacture of Bichromate of Potash.4d. 

5932 P. G. Oster.Preparation or Compound for use as a Substitute for 

Linseed Oil .4d. 

5952 1. A. Timmis .. .. Pressiug Asbestos into Wood, &q .2d. 

5961 G. L. Anders & J. B. Henck Dynamo or Magneto Electric Machines.6d. 

5966 J. Jameson.Effecting Condensation of less Condensible Matters 

Contained in Gas .2d. 

5977 J. BapieS.Galvanio Batteries.4d. 

5981 B. NichoUs.Treatment of Town Sewage .4d. 

6019 W. S. Horry.Dynamo Electric Machines .6d. 

6022 W. A. Barlow .. .. Producing Monaloohohzed Hydrio Bases .4d. 

6058 G. A. Faure.Treatment at High Temperature of Alkaline Salts and Metals 6d. 

6076 L. A. Groth.Incandescent Electric Lamps. *, .. 6d. 

6083 D. Milne and L. B. Miller .. Electro Motors.6d. 


BOOKS, &o., EECEIVED. 

The Chemist and Druggist; The Brewers’ Guardian; The British Medical Journal; The Medical Press; 
The Pharmaceutical Journal; The Sanitaiy Record ; The Miller; The Provisioner; The Practitioner; 
New Remedies; Proceedings of the American Chemical Society; Science; The Inventors’ Record; 
New York Public Health ; The Scientific American ; Society of Arts Journal ; Sanilaiy Engineer 
of New York; Cowkeeper and Dairyman’s Journal; Sugar Cone; Country Brewers’ Gazette; The 
Medical Record; The Grocers’ Gazette; London Water Supply, by Crookes, Odling and Tidy; 
Chemical Review; Independent Oil and Diug Journal and Paint Review ; Science Monthly; Journal of 
the Sooiety of Chemical Industry; Agrioultuial Chemical Analysis, by Dr. Percy P. Frankland. 































166 


THE ANALYST. 

OCTOBEE, 1883. 


THE STOEAGE AND DISTBIBDTION OP PETEOLEUM. 

Some important evidence was given in reference to the storage and distribution of petroleum 
in London and Liverpool, before the Select Oommitlce of the House of Lords appointed to 
consider the Petroleum Bill. 

Prom the evidence of Mr. Phillips, of the firm of Messrs. Ingall, Phillips & Co., the prin¬ 
cipal wharfingers of petroleum and other oils in London, it would appear that the storage 
capacity of that firm alone in London is equivalent to between 4,000,000 and 5,000,000 gallons. 
They are at present building new woiks, the tank space in which is to be 160,000 gallons. The 
older form of tanks are arranged partly underground, lisingto a height of about 4 feet above 
ground; this portion is protected by a wall and about 3 feet of concrete, and the roof is 
formed of a layer of chalk about 1 foot thick. In the more modern form of storage 
tank the covering is arranged so that a current of air can pass over the surface of the 
stored petroleum. According to the practical experience of this witness, it would seem 
that a tank open to the air is more suitable f(*r slot age than one which is closed ; in the latter 
case, the manholes are protected by a layer of earth. The reason for this, we should 
imagine, is not far to seek. In the one case, the more volatile portions are sealed up ready to 
take fire, either by the approach of a light, or from a sudden or undue rise of temperatuie ; 
while in the case of the open tanks the current of air carries off the volatile vapours as fast 
as they are generated. As nothing is stored but the usual class of petroleum with a fairly 
high fiashing point, the loss by evaporation is not sufficiently sensible to weigh against the 
greater safety brought about by this system. In Liverpool, the storage tanks are excavations 
made in the solid red sandstone rock, one side being built with concrete and brick. 
^The following description taken from the evidence of Mr. Bignell gives a clear idea of the mag¬ 
nitude to which the American petroleum trade has attained in that place. The stores are 
situated on the east and south side of the Herculaneum Branch Dock—^those on the east, 49 in 
number, being at a distance of 102 feet, and thoseon the south, 11 in number, a distance of 60 
feet from the dock margin. They are all formed by excavation in the solid red sandstone rock, 
which in this position rises to a height of from 45 to 60 feet above the level of the quay. 
The stores on the east quay are of the uniform internal dimensions of 51 feet by 20 feet, 
and those on the south average 37 feet by 20 feet, the height in each case being 19 feet. 
The rock piers separating the stores are 5 feet in thickness. In the construction of these 
stores special attention has been paid to the requirements of the fire insurance companies. 
The Bill of the doorway is at a height of about 5 feet above the level of the fioor, and the 
walls are coated with Portland cement to the same height, and no connection whatever 
has been provided between the different stores, so that in the case of fire or leakage the 
whole contents of any store would be retained within itself. All doors are of iron. 
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Mr. Dowling, of the firm of Messrs. Pinolan, Johnson & Oo,, who are refiners of crude 
petroleum, stated from his own knowledge that some retailers in the poorer suburbs of 
London, sell as much as 200 gallonfa of oil on Saturdiy eveLing. The product with which 
Messrs. Pinohin, Johnson & Oo. deal is the crude article. It is of a dark color, and a 
specific gravity of 800. On being submitted to the usual form of piirilication, nuniely 
fractional distillation, the following are the results :— 

Petroleum Spirit. 15 por cent. 

Kerosine (Petroleum, or Burning Oil) ... 66 „ 

Heavy Lubricating Oil . 10 ,, 

Carbon Water, and loss by decomposition... 10 ,, 

The light petroleum apiiit has to a great extent taken the place of solvent naptha, and 
is a well known commercial article, being used for the production of lighting gas, and as a 
solvent in connection with the manufacture of waterproofing, and the vaiions forms of 
floorcloth, linoleum, &c., trades which have only been developed during the last few yesrs, 
Mr. Dowling also stated that, on making an inspection of the ruined premises of a burnt 
warehouse, in which had been stored resin, turpentine, pitch, tar, &e., and also the usual 
class of burning petroleum, that only 10 per cent, of the latter had been daniaged by 
the fire, the remainder being intact, and was atterwards sold into consumption, although 
some of the barrels bore fire marks and showed evidence of having boon subjected to a fair 
degree of heat. 

It is clearly evident from the above, that the storage of petroleum, providing always 
that the lighter portions have been abstracted from it, is perfectly safe, if only roanonablo 
precautions are taken, which suggest themselves to any one who has a fair knowledge of tho 
chemical nature of the hjdio-oarbon with which he is dealing. That this is ho, and that 
the subject is better understood in tho United States (the beadquaiters of tbopotrolonm trade), 
is evident, or otherwise accidents would be continually occurring, bearing in mind tho (‘noruions 
consumption of this material m the east, and in all countries whore tho use of gas is pro* 
eluded, on account of its expense. The question naturally arises—^is ordinary burning 
petroleum of specific gravity 810, and flashing above a temperature of 78® Abol test, more 
dangerous for storage and public use, than the millions of cubic feet of gas which are con¬ 
tained in gasometers m and ai-ound London ? We think not. Petroleum of this kind 
will not ignite and bum (without the intervention of a wick) except at a temperature con¬ 
siderably above that of boiling water. Of course, petroleum vapour when mixed with air is ^ 
as explosive and quite as easily ignited as ordinary coal gas; but the diJQforonco be two(m ibo 
two, is this—the vapour of petroleum when the liquid is properly and carefully stored, is 
produced in small quantity, and is rapidly disseminated into tho atmosphere, whereas gas 
from coal is stored and distributed in such a way as to render it liable to admixture wiih a 
few volumes of atmospheric air, in which case it is violently explosive. So long as tho whole 
of the vapour of petroleum is removed from the surface of the liquid in the tanks no danger 
is likely to arise from the formation of explosive compounds ; and, in tanks built 
partially underground and properly constructed, the temperature of the liquid is sucli that only 
a comparatively small quantity of vapour is generated—and again the petroleum risk is 
confined to the area where this substance is stored, whereas the gas risk is not only 
present at the works, but throughout the whole district where it is distributed. 
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On the whole, we think, that providing ordinary oare is taken in the inspection of the 
oils as thoy are^ imported into this country, and the present regulations as to storage 
efficiently and properly carried out, that no further parliamentary legislation is called for. 
Potrolenm is really not so dang(‘roua as turpentine, or many of the vegetable oils, which 
when spread out in layers absorb oxygrn from the atmosphere, generating sufficient heat to 
cause them to spontaneously ignite. 


ON THE WORK BONE BY PUBLIC ANALYSTS BURING 1882 UNDER 
THE SALE OF FOOD AND DRUGS ACT. 

By G* W. WiONMH. 

FnoM various causes the annual summary of tho results of tho Public Analysts* Work has 
been delayed this year, and as some returns are still missiug tho analysis cannot be as com' 
plote as usual. The preparation of these returns is attended with a good deal of labour, 
and at times it is impossible that some mou can iind time for it. Thanks are due to those 
who have done so. 

The year which has passed has witnessed great stiides in the success of the anti- 
adulteration work in tho United States, md m Franco; but elsewhere the condition remains 
almost as before. The state of things in this country will be judgod best from tho following 
facts and averages. 

One step, the necessity for which was urged la-i'. year, has boon obtained by the 
action of the Mauehester Magistrates iu calling on tho reforoo chomists at ^$omorsot House 
to attend to endeavour, though unsuccessfully, to support ouo of their cortilicatos. Tho 
provisions for tho collection of samples iu larger numbers from the more populous districts 
still remain tho groat necessity to tho proper working of tho Act. 

The number of rotuius received of sampios analysed and reported upon during tho last 
eight years have been as lollows:— 


Ipiv). 


DlHtllotB. 

Satnplos 

Ekiuunioil. 

KainploB 

Aduih 1 Atod. 

iV roontftgo 
AdnKoifttod. 

im-fi 



I.V.WU 

2K0r# 

18 30 

im 


127 

11013 

2371 

17*70 

3878 


108 

15J07 

2505 

10*58 

1879 

• • 

212 

17571 

3032 

17'25 

1880 

t 

m 0 


17010 

8132 

37-17 

1881 


.. 219 

ITHOB 

.. 2900 


1882 


190 

11000 

2158 

10-fiU 


The diminution in our number of returns is most marked in tho Irish ones, but tho 
number of sampios reported—noaidy 15,000, is quite onongli to doduco an average from and 
show that adulteration is not yet looked upon by all tradesmen in the light of the robbery 
which it really is. 

Tho percentages of Milk and Grocorles purchased are shown in the follov^ing table. 
It is not considered necessary to give the figures for tho other varieties of samples. 

Samples Pueohabei)—^Perobntaoe on Total. 

1879. 1880. IBHl. 1882. 

Milk .. .. ,%•! .. 40 4 .. 88*7 .* 37 0 

Groceries .. 25*0 .. 21*5 24*2 .. 24*3 











168 


THE ANALYST. 


The most important calculation is that which shows the percentage of adulteration 
actually found on each class of article. To make this clear I reproduce the figures for the 
five preceding years. 

Perobntaguss of Adxjltbeation found from 1877 to 1882, oaloulated on the number 
OF Samples of bach class Analysed. 



1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

Milk.. 

26*07 

.. 18 38 .. 

22*06 . 

22*(i0 . 

19 95 . 

. 20*36 

Butter 

12*48 

.. 13 23 .. 

13*93 . 

20*08 . 

12*67 . 

. 13*24 

Groceries .. 

13 03 

.. 12-89 .. 

11*73. . 

10-43 . 

9*70 . 

. 10*00 

Drugs 

23*82 

.. 35*77 

26 66 . 

20*26 . 

19*09 . 

. 16*74 

Wine, Spirits, and Beer .. 

47*00 

.. 29*31 .. 

28*80 . 

21-31 . 

23 94 . 

. 21*11 

Bread and Flour 

6*84 

.. 2*97 .. 

4 62 . 

6-33 . 

4*23 . 

. 4*32 

Water .. . \ 

Sundries .. . j 

21*63 

.. 14 98 1 

2145 . 
10*17 . 

17-73 . 
6 66 . 

26*17 . 
5*00 . 

. 28 30 
. 7-03 

Average 

17-70 

16 58 

17 25 

17*47 

16 65 

1660 


The percentage of adulterated Milk is somewhat worse than last year, but the difier- 
ence is fractional only. The treatment of Milk is exceptionally lenient towards the “ trade,” 
since prosecutions are rare for less than ten per cent, of water, and since the Society’s limit 
is a low one, so that probably it is near the truth to say that about 20 per cent, of water 
is, on the average, added to all the Milk sold. 

Batter shows a higher figure, but in nearly every case the report appears to be for the 
sale of Butterine under the name of Butter instead of admixture. 

Groceries are fractionally worse, but the difference is trifling. 

Drugs show an improvement of more than 2 per cent., and have fallen to loss than 
half the maximum found in 1878. Still there is room for further care, and it would bo well 
if those pharmaceutical chemists who can test their own drugs satisfactorily did so in a 
more systematic manner. 

Wines, Spirits, and Beer show a fractional improvement which brings thorn almost to 
the level of 1880. 

The other items of the table hardly call for remark until wo como to the last lino, and 
then it is a wretched conclusion to come to. Five years work from 1877 to 1882 has only 
reduced the average percentage of adulteration by 1*2 per cent., and the last year has only 
reduced it by *05 per cent.; these results being all obtained on samples purchased by 
officers known, and in many cases recognised as officials. 

In the Metropolis itself we have reports of the results of 2,864 samples, and the 
number adulterated is 882 or 16-15 per cent., very nearly 2 per cent, worse than last year, 

I have always in these reports made a summary of the “ black list,” Le., of Districts 
which after appointing an analyst ignore the fact and procure no samples, leaving purchuHcis 
in the same condition as before. This year the list, as far as wo have it, inciudos throe 
counties and 42 towns all deprived in this way of the benefit of the Act. They do not 
manage things this way in France or the States, but Public Analysts are powerlobs in the 
matter. If the Inspectors will not purchase, nothing can be done but to wait patiently for 
the needed amendment of the law. 

When is this to come ? 

I am indebted to the Secretaries of the Society, Messrs. Dyer and Hehner, for pro- 

onrmg these relmns for the purpose of this summary, and still further' to the Analysts who 
have prepared them. 
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REPORT OP THE PRINCIPAL OF THE SOMERSET HOUSE LABORATORY, 

The sampL^s analysed in the laboratory during Iho year ended the 81st March last 
amounted to 24,312, which number i*- 4,680 above the average of the previous ihree years, 
and upwards of 10,000 more than the number submitted for analysis in the year 1878, or 
ten years ago. 

This large increabO has been the result of the gradual growth of the work of the 
department for several years past, and is obviously of a permanent character. Hitherto, 
the additional woik has been solely met by an increase in the staP of temporary assistants, 
but it has become necessary to classify the w'oik, and to employ, in some of the branches, 
the hrbt-olass analysts as superintendents, ioi the puipose of controlling and ensuring the 
accuracy of tho analyses. As the higher class analytical work has also grown concurrently, 
the partial withdrawal of those analysts for superintending ptirposcs has led to considerable 
embarrassment and hindrance to business, and, in tho public intciest, it will be necessary 
to provide some more certain and reliable assistance. 

During the year a oommittoe of the tobacco manufacturers of the United Kingdom 
memorialized the Chancellor of the Exchequer to raise the standards for moisture and 
inorganic matter in tho calculation of the amount of noimal tobacco present in tobacco and 
snujQT expoited on drawback. On an investigation into the character of the tobacco now 
impoited, it was found that the standatd for moisture might safoly bo raised from 18 to 14 
per cent., but that there wore no sufficient grounds for increasing the standard for inorganic 
matter. In tho budget anangemonis for the year 1883-84, the standand for moisture was 
consequently raisod to 14 per coni., and the change has aflordcd much satisfaction to the 
trade. 

Twenty-three examiners have received instruction in tho department during tho year. 

Eight students completed tho usual course of theoretioal instruction at the Royal 
College of Chemistry and in the class of practical chemistry in this laboratory. At the 
final examination by Dr. Frankland seven of them obtained first-class certificates, and the 
other a second-class cortificato. 


REFERENCES TO SOMERSET HOUSE UNDER THE “ SALE OP 
FOOD AND DRUGS ” ACT. 

Thirty samples have been referred to us under the above Act. They comprised milk, 
butter, whisky, gin, rum, beer, broad, coffee, sweet nitre, ketchup, arrowroot, and ground 
ginger. 

Of 17 samples of milk sent, 12 wore alleged to have been watered, and five were 
pronounced to have been deprived of a portion of their cream. In eight of tho cases stated 
to have been watered, we agreed with tho conclusions of the analysts, but in four instances 
we were unable to confirm their certificates. In four of the five cases in which cream was 
alleged to have been abstracted we found the percentage of fat to range from 2-49 to 2*79. 
As the lowest of these is practically equal to the minimum limifc recommended by the 
Society of Public Analysts, it would appear that the respective local analysts had failed to 
extract the whole of the fat. 
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In neither of two samples of butter could we confirm the allegation of the presence of 
foreign fat. One of these cases obtained considerable notoriety from the action of the local 
analyst, who wrote to the press complaining about our report, but he omitted to mention 
that the sample had also been analysed for the defence by a Public Analyst of considerable 
standing, whose conclusions agreed with ours. The matter was taken up by the local 
authorities, and a correspondence with the Local Government Board ensued. 

Four samples of spirits were examined, in three of which we agreed with the analyst. 
In the fourth case it would appear as if the obscuration of strength caused by the presence 
of sweetening and colouring matter had not been taken into account. 

The beer was alleged to have been adulterated with common salt, but the analyst had 
evidently followed the practice, commented upon in my last Eeport, of calculating the 
amount of salt from the chlorine present, without ascertaining whether or not there was 
sufficient sodium in the beer to form, with the chloride, the quantity of common salt 
reported. 

The sample of bread contained the unusually large proportion of 89 grains of alum per 
4 lb. loaf. 

The sample of coffee contained nearly half its weight of chicory. 

The sample of “ sweet nitre ” affords an illustration of a difficulty we sometimes find 
in giving a certificate which is equaUy just to the prosecutor and to the defendant. 
According to the London Pharmacopoeia of 1851, sweet nitre or sweet spirits of nitre was 
prepared by distilling together alcohol and nitric acid in certain proportions. Under thoso 
circumstances, the action of the acid on the alcohol is not always alike, and the (listillato 
consists of alcohol holding in solution more or less nitrous ether and aldehyde, according as 
the action of the acid on the alcohol has been greater or loss. This process was modified 
in subsequent Pharmacopoeias, and the British Pharmacopoeia of 18G7 directs certain 
quantities of nitric acid, sulphuiic acid, copper, and alcohol to be distilled together, and tho 
product, when mixed with a certain quantity of alcohol, is called spirit of nitrous other. 
This contains a larger and less variable proportion of nitrous ether than “ sweet nitre,*’ 
prepared by the process laid down in 1851. The first named process, however, is still 
extensively followed, and we therefore reported that the results of the analysis agreed with 
those of “ sweet nitre,” prepared according to a formula given in the London Pharma¬ 
copoeia of 1851. 

The keichup was not only much below the strength of several commercial samples 
purchased for comparison, but was also in a state of decomposition. 

The arrowroot had been much reduced in commercial value by the addition of 40 per 
cent, of sago flour, and the ground ginger by 20 per cent, of groimd rice. 


ABULTEEATED DRUGS. 

Wb print a full report of some prosecutions of chemists in the Hampstead district of 
London under the Sale of Food and Drugs Act. Spirits of nitre and tinctnre of quinine 
were the articles alleged to be of deficient quality. The preparations of the British 
Pharmacopcaia were expressly asked for, and chemists must be careful in such cases to 
supply such. In respect to the tincture of quinine, Mr. Heisch, the Public 
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Analyst for tbe district, found only a little over 6 grains of quinine in the ounce, while 
Professor Attlield, by another process, found 7J grains to the ounce, and considers that 
about another I grain is lost in the analysis. In oonsequenco of this contradictory evidence, 
the sample is referred to Somerset ITouse. Two of the defendants declined to receive from 
the inspector portions of the substances purchased. It is quite incomprehensible why it is 
that so many tradesmen refuse to avail themselves of the protection which the Act thus 
provides for them. If they are guilty they are no worse off by having the sample, while, if 
they are innocent, it is often the only chance they have of justifying themselves. Wo reprint 
the report from the Chemist and I)rug<jht, 

Mr. Alfred Bostock Hill, M.D., L.B.C.P. Edin„ L.S.A. Lond., B.Bc. Cert. Cantab., 
has boon appointed Pablic Analyst for the Oily of Coventry, at 21s. per analysis, and 
£3 3s. per day and travelling expenses when required to give evidcnco, vice Swote, resigned. 

ANAIjYST’B RKPOHT. 

Mr. Thomas Fairley, analyst for Iho borough of Leeds, lia< fin nishod tho following report for the 
past qunrlor:—“Tho following samplcM have been locoived:—Milk 20, butler 12, eofloo 3, spirits 3, 
flour 1; total, 32. Fom*teou samples ot the milk were genuine, throe of poor quality, and throe wore 
adulterated, coniaining 12, It, and 32 per cent, of water lespeetively. Tlneo Siiinples of butierworo 
genuine; the other nine eonsisiod ehielly of builoiin<*. Two ol tlie samples of oolfee weiogennino; 
the other ooiitamcd 17 per eent. of ehieniy, 'LMio three samphn of sphiis ware r)neoieh of whisky, 
brandy, and gin, and were all vepoited gioiuino. Tho flour w.w lepoitod /jouuim*, but of poor quality." 

ON ITNSWKKTKNEI) OONDKNSKD MILK. 

From a report received from M. Vignal, of the Oollogo do Erauco, Paris, on the Factory 
of the First Swiss Alpine Milk Company, and priuiod in iho HaniUmj Record, it would 
appear that tho keeping properties of unHweetenod milk depend to a very groat extent upon 
tho degree of care and cleanliness with which tlio various operations connootod with the 
concentration of tho milk are conducted. A first ossoutial to success is the restrictions 
which are placed on the farmois that tho milk is to bo of more than ftiir average quality. 
This decision being based upon a specific gravity of 1032, all milks below that arc rejected; 
not, perhaps, because they are not genuine, or that any suspicion of their quality is enter¬ 
tained, but simply that the proprietors of tho establishment are determined to adopt every 
possible precaution against the employment of poor or watered milk, which they possibly 
think would be likely to introduce germs and hactoda—either more dillicnlt to destroy, from 
their being in an advanced stage of dovolopment; or that this class of milk is liable and 
subject to receiving various contaminations from tho aUnosphore and stin'ouudings, whiohmust 
of necessity allect to a greater or loss extent, especially when in a condensed form. 
Wo know that one or more of our large milk companies are adopting tho same course, and 
refusing to accept farmers’ milk below a gravity of 10'20, Tn fact, thanks mainly to the 
exertions of tho Society of Public Analysts, it is becoming quite customary for large milk con¬ 
sumers to insert a clause in their contracts that all milk delivered shall come up to a certain 
standard. This is certainly as it should be, and only fair to producer and consumer. It is a 
pity that some of cmr magistrates do not take a similar view of tho case, and impose heavy fines 
for adulteration of 10 per cent, of water, instead of the customary few shillings and costs. 
Poor mdlk is certainly quite as objectionable as other inferior forms of food, amd when 
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retailed as a perfectly soand article at a similar price to the genuine one, it is high time 
that something was done to prevent such a flagrant form of robbery as is being continually 
committed barefaced before our eyes. Of comse the oft and now somewhat woin-out pica 
that cows have been known to yield milk of an abnormally low quality, has been and will be 
urged in mitigation of the offence of adulterating milk with small quantities of water, and 
of course the country has been scouied all round to And such an animal and when found 
she has proved of more value and service to the purveyors of milk than a whole herd of best 
milch cows. 

To return to the report of M. Tignal, it would appear that after the milk has been 
received it is never handled or touched, and the whole of the operations are conducted in 
pans thoroughly scoured with sand and hot water, and afterwards submitted to the action 
of high pressure steam. There is no addition of any preservative with the exception of an 
extremely small proportion of borax, amounting to perhaps *2 of a grain per gallon, in the 
unconoentrated milk, the keeping properties of the condensed milk being mainly dependent 
upon three things— 

1. The extreme cleanliness observed in its manufacture. 

2. The heating of the milk to a very considerable temperatuie after condensation. 

8. The careful packing and soldering in air tight tins. 

The degree of concentration to which the milk is subjected at tho First Swiss 
Alpine Milk Company’s works is in tho proportion of 8 gallons to 1 of condonsod milk; its 
specific gravity being 1106 at 26® 0., at which temperatuie it is enelosod in bottles or tins. 
The fact that the color is much darker than ordinary milk is duo, so say tho dircoiois of tho 
establishment, to the smaller or larger quantity of greon food given to tho cows, whieli, fcays 
M. Yignal *'is a rational explination, as ifc ib well known that in spiuig and autumn tho 
butter is yellower than at other seasons of the year, owing to the presouco of n cerlain 
proportion of chlorophyll in the milk.” That this is the caso no chemist would dii^puie, but 
the dark chocolate color of must of the unsweetened condensed milks is much more likoly to 
be due to slight decomposition of either milk sugar or casein caused by the high tomporaturo 
employed in presumably destroying germs, and which, peihsps, also accounts for the 
peculiar flavor of most of these milks, described by some as a ‘ boiled taste.’ 

On the whole the report is very favorable, and clearly shows that important progress 
has been made in the daily increasing industry of “ milk concentration.” Wo trust before long 
to hear that an unsweetened condensed milk has been produced equal in flavor and quality 
to that milked direct from the cow. 

The following is an analysis of the milk by Professor Frosonius, together with a 
comparison of a diluted sample with fair average milk :— 


Casein . 

Albumen . 

Butter . 

Milk sugar. 

Inorganic substances 


Til (inl 
IOCS 
1-27 
10 67 
1126 
2 36 


Water 


Total of solid substances 


30-41 
60 69 


100 00 
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The inorgaDio substances are as follows— 


Borax . 

Nation. 

TiiTrtP.. 

In 9 as parts. 

. 0*513 . 

100 paits. 

. 20 09 

. 10*85 

. 23 01 

Misno«%ia. 

. 0*057 . 

. 2 41 

Oxido of iron ... 


. Traces 

riio8])h()rio acid.. 


. 28 35 

Sulphuric acid. 


. 2 08 

Cliloriuo . 


. 8*5(5 


ii-lOO . 

. 301*05 

Loss oxygon. 


. U)5 


2-3fi0 . 

. IUO‘00 


A mixlnto of ojui jMiit ctnidi'iwi d 

Pun milk contains on 


luilk auil two i>m 1 s put( i. 

nviniii'c actoidtng 
to Violh. 

Water . 

. 80*87 .. 

. 87*25 

Butter 

. 3*02 . 

. 3 50 

Caboiuo. 

. 3*55 . 

. 3*50 

A11>nmo)i .. 

. 0-12 . 

. 0*40 

Milk sa|[^ . 


. ‘l-co 

Inorganicsubstanco .... 




100 00 . 



JjAW bk pouts. 

PnosMOUTioN OF Chemists UNPEJit tub Halw of Pood ani> DnutiH Aot. 

At the Marylobono Police Court on August ICth, before Mr. A do Uuls&on, stipendiary 
magistrate, Mr. Joseph John William Allen, chemist and druggist, of 10, KbV.abeth Terraco, 
St. John’s, llampstoad, and Mrs. Jano Allchin, of Ia, Elizabeth Tmraco, Bt. Johifs, 
Hampstead, were charged on two summonses under the Bale of Pood and Drugs Act—^that 
they did unlawfully sell to the prejudice of George Allen Hmilh, inspector for the parish of 
St, John, Hampstead, certain diugs, to wit:— 

** 1. Three oz. of tincture of quinine, B.P., which did not contain tho proper quantity 
of sulphate of quinine, *viz., 8 grains to the oz. 

** 2. Six oz. of spirits of nitrous ether, B.P., which did not contain 2 per cent, of 
nitious other.” 

Mr. S. d. Porter, of tho firm of Messrs. Glaisyor & Porter, solicitors, Birmingham, 
acting under tho instructions of tho secretary of tho Chemists' and Druggists’ Trade Asso¬ 
ciation of Great Britain, appeared for the defendai\ts, and Mr. lUckotts roprosonfod the 
parish authorities. 

Mr. Porter said that in the cases of Allon and Allchin ho wished to apply for an 
adjournment. As the summonses were served only five days pro^fiouBly, sufficient time had 
not elapsed to allow of an independent analysis being made of the samples of drugs left 
with one of the defendants by the inspector. 

Mr. Eicketts said that a fifth summons had been issued under the same Act against 
Mr. Pipe, chemist and druggist, King’s College Boad. He saw some difficulty in allowing 
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one case to proceed and the others to stand over, more particularlj as Mr. Pipe was charged 
like the others, with selling indifferent spirits of nitre. 

Mr. Pipe expressed a wish that his case might be taken at onco, but sub&c<iuently 
decided to have it adjourned, with the others, till September 12. 

Mr. Porter then said in the case of Allen he had to ask that the Stipendiary would be 
good enough to make an order that sealed samples of the drugs purchased from the defendant 
be handed to him for independent analysis. 

The Stipendiary inq[uired how it was that the inspector did not leave sealed samples 
with Mr. Allen at the time the purchase was made. 

Mr. Porter said that the inspector had carried out the requirements of the Act by 
asking Mr, Allen at the time the purchase was efiected if ho would have scaled saniples, but 
Allen unfortunately said that he did not care about them. Under the circumstances he 
should feel obliged if the magistrate would make the order. It was important that an 
independent analysis should be made. 

Mr. Ricketts said that he opposed the application entirely. It was admitted by his 
fidend that the inspector had done his duty in offering samples to Mr. Allen, and when the 
case was heard the defence would have an opportunity of cross-examining tho Public 
Analyst, and if after that they were not satisfied with his analysis there was a provision in 
the Act by which the sealed samples could be analj sed by tho Somerset House authority h. 
He certainly could not agree to the samples leaving the inspector’s hands at that stage. 

Mr. Porter said he did not wish that the whole of the samples loft by the inf^poctor 
should be given up, but that they should be further divided, still leaving a portion with the 
inspector, which might subsequently go to Somerset House if noccHsary. 

The Stipendiary said that he really did not feel disposed to make an older at that stugo 
of the proceedings. 

Mr. Porter then asked that the sample in the inspector’s hands might bo at onco tranw- 
mitted to Somerset House. 

Mr. Ricketts said he thought his fiiend was somewhat premature in making that 
application. 

Mr. Porter said his object in doing so was to save a probable further adjoummont at 
the hearing. 

Mr. Ricketts said if the other side made an application for a further adjoummont at 
the hearing, and his worship thought it was a reasonable application, he, on the pai't of tho 
authoritieB, would raise no objection. 

Mr. Porter said that after what Mr. Ricketts had just said he would withdraw his 
application for the order. 

The adjourned heariug of these cases took place at the Marylebono Police Court, ou 
Wednesday, September 12, before Mr. Mansfield, Stipendiaiy, when Mr. Glaisyor, solicitor 
to the Chemists’ and Druggists’ Trade Association of Great Britain, appeared for two of tho 
defendants. 

Mr. Ricketts, in opening the case for the authorities, said he was instructed to 
commence proceedings against certain chemists aud druggists residing in tho distiict of St. 
John, Hampstead, they having sold, in contravention of the provisions of the Sale of Pood 
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and DiugH Act, spirit of nitrous other and tincture of quinine, the same being below the 
rocognisod oflieial strength, and therefore to the prejudice of Mr. Smith, the inspector under 
the Act who pnrehabod the fcame. As prosecutions under that branch of the Act were 
somewhat novel in that couit, he proposed to read from the preface to the British Phar- 
macopniia certain clauses, showing that that book was to be taken as a standard for the 
prepaifation of dings. Having done so, ho continued to say that his Worship would see 
that of all the articles that camo within the scope of tho Act none wero of more importance 
than dings, as, if supplied hy the chemist above tho oflieial strength, the prescriber might 
thereby (Miuse tho doalJi of liis patient, and, if below tho recognised strength, ho would 
probably fail to gho relief to tho people. Tho Vestry of Jlampsload therefore, believing 
this to bo a veiy important matter had ventured to bring five cases into court. Although 
tho certifientos of tho Public Analyst woie prmd/Wr/e ovid^meo, jot those being tho first 
cases of tho kind which have hcou tried in that Court, the prosecution deemed it advisable 
that tho analyst should bo present to give evidence if noccssaiy. Ho proposed to take tho 
case of Walter Pipe first. Jii that case the analyst found tho specific gravity of spirits of 
nitrous ether sold to bo H 17*7, instead of B15, and that it contained '(if) per cent, of nitrous 
other instead of 2 per cent, as ordered in tho ihitish Pharmacopccla; therefore tho article 
was very much weaker than it should have boon. Ho purposed putting the analyst into the 
witness-box to cori’oborate that statement, and ho thought after hearing his evidence his 
Woi ship would bo of opinion that it was a very proper case for tho authorities to bring 
forward, and that it was clearly a csho coming within tho scopo of tho Act, as there could, 
ho thought, bo no question as to tho preparation sold b(dng a drug within the moaning of 
tho Act. 

Mr. George Allen Hmith was called, sworn, and examined by Mr. Hioketts. He said 
ho was inspector of nuisances for tho parish of St. John, liampstoad. On Juno 14 last ho 
visited tho shop of tho dofondaut, No. 1, King’s College Hoad, and asked for 0 ozh. of spirits 
of nitrous other, B.P., with which ho was supplied, and for which ho paid 2//. The defen¬ 
dant WHS a chemist and druggist, and ho, the inspector, was served by the defendant’s 
assistant. After pajing for tho article, ho said he was an inspector under tho Sale of Food 
and Drugs Act, and that ho intended to have tho spirit analysed by the Public Analyst, 
and ofTored to divide the sample into throe parts, when the defendant said ho did not require 
a portion of it, and added ho was not suro tho article was B.P., but that he had no intention 
to defrauding the public. IFo took tho bottle to tho Public Analyst for the district, having 
previously marked tho sample 50 B.P.; and in duo course he received the Public Analyst’s 
ecrlificato, which was put in and road. It stated that tho spirit in question was not of the 
nature, substance, and quality of tho artiolo demanded hy the purchaser, inasmuch as it did 
not contain tho proper quantity, viz. 2 per cent, of nitrous ether, contrary to the statue in 
that ease made and provided. When ho took tho bottle to tho Public Analyst, Mr, Hoisoh 
divided the fiuidinto two parts ono of which ho returned to him after sealing it with his seal. 
That bottle ho now produced in tho same condition as he received it from the analyst. 

Cross-examined by Mr. Glaisyer, be said he left the bottle in which he received the 
nitre from the defendant with the Public Analyst. He had not seen it since then. He did 
not know whether it was in Court. He did not know what was on the label when the 
bottle was handed to him by the defendant. Ho believed there was a label on the bottle. 
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As far as he remembered, it 'was simply a label giving ihe defendant’s name and address* 
He was not sure it did not bear the name of the article sold, but he thought not. He 
removed the label, because under the Act the Anal}st is not allowed to know tho name or 
address of the person from whom the preparation he is to analyse was obtained. Uo did 
not keep the label. He would not swear that the words “ Sweet Spirits of Nitre ” wore 
not on the label—they might have been, but he did not recollect them. He did not ask for 
the nitre by word of mouth, but handed over the counter a written order, which he loft with 
the defendant. In addition to the spiiit of nitre the order contained the following articles: 
2 ozs. of citrate of iron and quinine, and 8 ozs. of tincture of quinine, B.P. Nothing else; no 
morphia. He submitted all three articles that were supplied to him to tho Public Analyst. 
No summons had been issued on the citrate or tinciure* When in the defendant’s shop he 
heard a conversation that took place between the defendant and his assistant, the sub¬ 
stance of which, as far as he could gather, relating to the emptying or filling of a shop 
bottle with nitre by the assistant. The assistant said he had recently filled tho bottle ; ho 
also gathered from the conversation that there were two articles in use of trade sold as spirit 
of nitre, one the British Pharmacopoeia preparation, and the other made according to iho 
direction of the old, or London, Pharmacopceia. He did not hear whether the assistant 
had been with the defendant very long. The question was raised as to whether iho assistant, 
when filling the shop bottle, bad used the London or British Pharmacopoeia nitre ; but that 
was after the purchase had been completed. He had actually paid for the nitre before that 
part of the conversation had occurred. He had told the defendant ho wanted tho articio for 
analysis before anything was said about filling the shop bottle. He would swear to that* 
The defendant told him that the bottle from ^Lich he had supplied him was usually filled 
with the British Pharmacopoeia preparation. After the purchase was completed, the dofou- 
dant told him he did not guarantee the article was British Phaimacopmia nitre. JCo would 
not swear that it was not labelled S weot Spirits of Nitre.” Tho defendant told him ho ko]>t 
two preparations of niti’o In stock. When the defendant said he would not guarantee tho 
article, he replied that he had no alternative but to lake it to tho Public Analyst. 

Mr. Charles Hcisch was called, sworn, and examined by Mr. Eicketts. Ho said ho 
was Consulting Chemist, Fellow of ihe Chemical Society and Institute of Chcmmtry, and 
Public Analyst for the district of St. John, Hampstead, His laboratory was situated at 79, 
Mark Lane. On June 15 last he received from Inspector Smith a bottle sealed with his 
seal containing spiiits of nitre. He divided the same into two paits, one of which he re¬ 
turned to the Inspector, the other poition he analysed with the result stated by tho last 
witness. The specific gravity be found to be 847*7 instead ol 845, and using tho tosls 
ordered in the Biitis-h Pharmacopoeia, it gave no appieciablo nitious ether; but by Dr. 
Dupre’s method, which he considered a better method, it contained -CD per cent, instead of 
2 per cent, as ordered in the British Phaimacopcnia. Ho ga\o the defendant tho bone lit ol 
that last test. He produced the British Pharmacopcoia. 

Mr. Glaisyer asked for the date of Pharmacopcoia in the hands of the witness. The 
witness said it was 1864, when Mr. Glaisyer remarked that there was a more recent edition 
of the Phaimacopoeia which difieied fiom the book in the bands of the witness in the testa 
there mentioned in the aiticle before bis Worship. He then produced the 1867 edition, 
banded same to witness, asking him to read the tests from both editions. Mr. Iloisch 
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having done so, coniinued io j-ay the bpecilic gnnilj vas the same in hoik editions, and 
both oditions gave a lost with chlojido of calcium, with thib diffocnco in tho insult:—The 
1871 edition btaied tliat, if tho ajiiiii le agiiattd with t\\ice its vohnno of salmatcd solution 
of chlorido of calcium in a closed luLo, 2 per cent, of its oiiginal volume will sepaiate in 
tho foim of “nitrous othor,’* and aho to the surface of tho mixtuio ; the 1877 edition used 
tho words “ otberiul liquid ” in the place of “ nitrous other.” Ou analysing the sample of 
spirits before his Worshij) by tho Phaimacopooia tost no fluid, either ether or ctbcrial, rose 
to tho surface. 

Cross-examined by IMr. Glaisyor, bo said ho had given considerable attention to tho 
analysis of drugs, liaving boon for twenty-six years connectod with tho Middlesex Hospital. 
Ho was well acquainted with ilio London Phaimacopooia. Sweet spirits of nitre was 
mentioned in that Phannacoj[Keia. IIo should not say that tho diug mentionod in tho 
Ijondon Pharmaco])(eia W'us made by a totally dilforont method to that oidorod in tho 
British Pharmacopoeia. Ho could not rocolloct what tho London form was. Tho Lon Ion 
preparation was in general use, and would probably bo supplied by chomists if tho British 
Phormacopa'ia was not ospocially asked for. He boUevod there was no diflorenco in piico 
between tho two pieparations in purchasing them in wholesale quantities from tho manufiic- 
turors. There would bo no pecuniary advantage whatever io a chemist in suhstiinting tho 
ono for the other. Ho did not know what was tho b})ecino gravity of the London Pharma- 
eopmia preparation. Tho specific gravity of the article sold by tho defondant was too high, 
which would indicate the abscnco of t o much ether. It was tiuo ihut tho now edition of tho 
British PImrmacoi)aua stated, iu lofoicnot) to tbn chloride of calcium lost, that 2 por cent, 
of otherial llaid should rise to tlie surface, wlicri’us tho 1871 edition stated that the proper 
quantity was 2 por cent- of nitiotis otlw'r, but as no fluid of any Lind roho to tho surface in 
testing tho sample by that process, ho considorod the discrepancy immaterial. 

Mr. Qiaisycr said that on tin' part of his client ho admitted that tho spirit of nitre 
supplied to the inspector was made accoiding to tho London Phaimaoopioia formula, and 
not according to tho British. TIis Worship would probably have gathered from the cross- 
examination of Mr. Ueisch that there wore two preparations known in tho trade as sweet 
spirits of nitre. Both of thcbo were kept in stock by the defendant. Just before the 
inspector visited the defendant’s shop a new assistant had corao to him, and it appeared 
that this assistant had inadvertently filled tho shop bottle whioli usually contained the B.P. 
prepaiation with tho P.L. article, and that therefore tho defendant had supplied the mP))octor 
with the old P.L. drug instead of with tho P.B. Ho should put tho defondant into the box, 
and ho would toll his Worship that ho exp),lined to tho iuspoctur boLiro tho purchase was 
completed, that ho did not guarantee tho article sold to bo British Pharmacopenia nitre ; 
fuithermoro, tho defendant labelled tho bottle sweet spiiits of nitre, by which title tho old 
preparation was Lest known, and not spirits of nitious eiher, which is the name mentionod 
in the British Pharmacopoeia, so that his Worship would see that he really did all he could, 
under the circumstances, to put the purchaser on his guard, and whcie the prejudice to the 
purchaser came in ho could not see. * The inspector was supplied with a good sample of 
the London Pharmacopoeia preparation. He would put tho defendant into the box to 
corroborate the statement he had just made, and'that would be the only witness he deemed 
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it necessary to call. It should be borne in mind that the other drugs which had been pur¬ 
chased from the defendant had not been found deficient in strength or quality, and that the 
price of the two preparations of nitre he had referred to were the same, so that the defendant 
could have had no object whatever in substituting the one for the other, as be had both 
preparations in stock. 

Mr. Walter Pipe was called, sworn, and examined by Mr. Glaisycr: lie said ho 
was a registered chemist and druggist, carrying on business at No. 1, King’s College Road, 
where he had conducted the business on his own account for more than twelve yoars. Ho 
had never before been charged witn selling adulterated drugs. When he was wrapping up 
the spirit of nitre for the inspector he turned to his new assistant and askod him if, when lie 
filled the shop bottle a few days previously, he had used the P.B. nitre. His assistant, 
replying, said he was not sure, as he did not know any distinction was made. He (the de¬ 
fendant, told the inspector that he would not guarantee the article he was selling to bo the 
P.B. nitre, as he kept both preparations in stock, addmg that one was quite as good 
as the other. At the time this conversation took place the inspector had not paid for the 
nitre, the purchase was not completed. The inspector had however, piior to the conver¬ 
sation, told me that he wanted it for the purpose of analysis. 

Cross-examined by Mr. Bicketts : Witness said the inspector brought to him a written 
order containing, among other articles, spirits of nitrous ether, B.P. The oidor diblinctly 
stated B.P.; but, by an accident, the inspector was supplied with the P.L., but at tho same 
time cautioned that it might not have been P.B. 

Mr. Mansfield said he did not think it was a case which would fairly come within Iho 
scope of the Act. The proceedings, however, would certainly bo a caution to the defendant 
to be more careful for the future. It was an accident, no doubt, that tho one preparation 
had been substituted for the other, and taking into consideration the convorbaiiou that had 
occurred at the time of purchase, he felt justified in dismissing tho summons. 

Mrs. Jane Allcbin, 1a, Elizabeth Teriace, N.W., was then charged with having sold, 
to the prejudice of the purchaser, 3 oz. of tincture of quinine which did not contain the 
proper quantity of sulphate of quinine. 

Police-constable D 88, having proved the service of the summons, Mr. Bickotts said 
that in this ease tincture of quinine had been sold which was very much below the 
regulation strength. 

Inspector Smith called, sworn, and examined by Mr. Ricketts, said: that on 
June 14 last he visited the shop of the defendant and handed over the counter a 
written order, which contained among other things, 3 ozs. of tincture ol quinine, B.P., 
which was supplied to him at a charge of 8s, So divided the sample in tljo uhual inannor, 
handing a portion to the assistant who served him, and taking another portion to tho Public 
Analyst. 

Mr. Charles Heisch called, sworn, and examined by Mr. Ricketts, said: he analysed 
the sample of tincture of quinine purchased by the inspector in this case; it was maikod 
44 P.B. Tincture of quinine, made according to the British Pharmacopoeia formula, should 
contain eight grains of sulphate of quinine per ounce; the sample in question contaniod only 
6*2 grains per ounce; that would make a material difierence in prescribing the preparation. 

Cross-examined by Mr. Glaisyer, he said the British Pharmacopoeia ordered the pre- 
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paration to be made by adding 100 grainfl of quiniiio to one pint of tinoinre of orang<-peel, 
bat it does not stato wbat qutiniity of quinine should bo found in the tincture on analysis. 
He had made tincture of quinino himself and analysed it subsequently, and found it to con¬ 
tain eight grains to the ounce. There might bo a slight loss in the analysis, perhaps a 
hundredth of a grain. He did not keep any of the samples he made for any length of time 
before he proceeded to analyse thorn ; but some of the preparations he had analysed had 
been made twelve months. The samples ho made himself ho had analysed within a few 
weeks. Even if the tincture was made in cold weather he did not think any of the quinine 
would orystalise out. He would not swear to that, but as he had kept samples for bovoral 
months in all sorts of weather ho did not think the quinine would crystaliso out. He had 
analysed dozens of samples of tincture of quinine. He employed the following process:— 
evaporate the tincture to dryness, treat the residue with dilute sulphuric acid, add the 
smallest possible excess of ammonia, collect tbo precipitate of quinia, wash it with water, 
dry and then weigh. That was the only test he employed in the present case to estimate the 
quantity of quinine. Ho analysed six samples at the same time, three of which were good 
samples, and the remainder deficient in quinme. 

Mr. Glaisyer said that in this case a sealed sample of the tincture of quinino sold 
had been left with the defendant, and had boon subsequently analysed by Professor Attiiold, 
than whom he supposed no person in the United Kiugdom was better acquainted with drugs, 
including their preparations and analysis. In proof of that absertion ho might mention that 
the Professor had boon eoloctod as one of the three appointed editors of the new British 
X^harmacopenia in course of preparation. The sample of quinine in question the Professor 
found on analysis to contain Tijr grains of sulphate of quinine. This he would give in 
evidence, and would also state that the half-grain per ounce remaining to make up the 8 
grains ordered in the Pharmacopoeia is lost in the process of analysis. He (the Professor) 
would explain the tests ho employed, and that in hxs opinion the tinciuro in question was 
made according to the British Pharmacopada, and was properly sold as tincture of quinine. 
With regard to the |)reparation of the tincture, ho should call Mrs. Allchin^s assistant who 
would state that he manufactured the ptoparation sold, and that he employed the full 
quantity of quinine ordered in the British Pharmacopooia in his preparation, and that it was 
sold to the inspector in the same condition. Ho thought if he could clearly establish these 
facts, his Worship would see his way to dismiss the summons. 

Mr. Edward Charles James Davies was called, sworn, and examined by Mr. Glaisyer: 
He said that he was an assistant to Mrs. Allchiu, and had been in her employ, and that of 
her late husband, for more than jQvo years. He was a rogisiorod chemist and druggist. 
During Mr. AUchin^s lifetime ho manufactured, pharmaceutical preparations under bis 
direction, and since his death ho had done the like work. He made the tincture of 
quinine, sold to the inspector, by adding 320 grains of sulphate of quinine to 2 pints of 
tincture of orange peel, that was at the rate of 8 grains per ounce, as ordered in the 
British PharmacopoBia. The quinine employed was manufactured by Howard. He served 
the inspector personally with the tincture, he did not not remember exactly when he 
manufactured the tincture, but it would be about a month prior to the visit of the inspector. 

Cross-examined by Mr. Bioketls: He did not make a record in any book at the time 
he made the tincture with which the inspector was supplied, hut he was quite sure he did 
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not make a mistake in weighing the quinine, as he had on so many occasions weighed out 
the 320 grains for the quart of tincture. He could not account for the Public Analyst find¬ 
ing only about 6 grains of quinine in each ounce of tincture, as he was quite sure the full 
quantity, namely 8 grains, was put into it. 

Professor Attfield was called—sworn, and examined by Idr. Glaisyer—said that he was 
Professor of Practical Chemistry to the Pharmaceutical Society of Great Britiun, and the 
author of a “ Manual on Chemistry,” which had run through a great many editions, a 
Fellow of the Eoyal Society and of the Institute of Chemistry. He received a sample of 
quinine from Mr. Allchin’s assistant; the bottle was marked 44 P.B., and the cork bore the 
ofloial seal. He analysed its contents and found practically 7} grains of sulphate of 
quinine in the fluid ounce. He extracted quinia equivalent to 7*44 grains of sulphate of 
quinine to the ounce. From experiments he had made he had come to the conclusion that 
if 8 grains of sulphate of quinine were used in the preparation of 1 oz. of tincture of 
quinine, that ^ grain per ounce would be lost in the analysis of the same. He basel that 
conclusion on the analysis of samples made by himself. He heard the Public Analyst give 
his evidence. The process Mr. Heisch used was a process which he himself had employed 
several years ago, and he was sorry to say he could place no trust in it; the figures obtained 
by it might be right or they might be wrong, it was quite possible to get either. It was not 
the process he adopted in testing the samples sent to him. The process he adopted he con¬ 
sidered better than Mr. Heisch’s process; he had come to that conclusion after carefully 
testing both personally. Mr. Heisch’s process did not give trustworthy results. The 
process he used on this occasion did give fairly correct results. It was perfectly well known 
that tincture of quinine made according to the British Pharmacopoeia was liable to lose some 
of its sulphate of quinine by deposition—^it did so quite commonly in cold weather. The 
sample in this case, he concluded, had not lost any of its quinine by deposition; ho was 
strengthened in this opinion having analysed a portion of the tincture from tho bulk from 
which the inspector was supplied. That contained a deposit, but the deposit was sulphate 
of lime, and not quinine. He was prepared to say that the article sold was a good sample 
of tincture of quinine, made according to the British Pharmacopoeia. 

Cross-examined by Mr. Eicketts: He said the bottle he produced was that from which 
he took the tincture he had a^ialysed. The bottle, when it came into his possession, was 
sealed with the oficial seal of St. John, Hampstead. The cork had not been drawn since 
it was sealed. The process he employed to analyse the sample was as follows:—^Evaporate 
the tincture to dryness; digest the residue in dilute sulphuric acid; add ammonia, and 
shake the mixture with chloroform ; separate the chloroform; wash tho fluid very ofToctually 
two or three times with additional chloroform—chloroform had the effect of dissolving the 
quinia from the watery liquid. Evaporate the chloroform solutions to dryness, tioat ihe 
residue again with dilute sulphuric acid, and add ammonia and ether—tho ether had the 
effect of disolving out the quinia from the aqueous fluid ; wash the fluid very effectually two 
or three times with ether; finally, evaporate the ethereal solutions to dryness, and weigh 
the residue. He though that was not only a more elaboiate but a more accurate process 
than that employed by Mr. Heisch. He considered Mr. Heisch’s process inaccurate and 
untrustworthy. He did not know what process was made use of at Somerset House. 

Mr. Eicketts said that as there appeared to be considerable difference between the 
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results of tlie analyses of tho two gontlomon wlio had examinod tho samplos, he should ask 
that the third samplo be sent to Somerset House, and that the case be adjourned for that 
purpose. 

Mr. Mansfield said he really could not undertake to decide between the two analysts 
whose ovidonco he had heard, and that the third sample had better be sent to Somerset 
House and the case adjourned for fourteen days. 

Mrs. Jane Allchin was then charged with having sold spirits of nitre, P.B., which did 
not contain the proper quantity of nitrous other, viz,, 2 per cent. 

Mr. Glaisyor said that he had conducted the defence in the previous cases on the 
instructions of the Chemists’ and Druggists’ Trade Association of Great Britain. He was 
not, however, instructed to take any part iii tho present case. In Mrs. Allchin’s absence 
ho would stato that in this case also the London Pharmacopoeia preparation had been sold 
instead of the Britisli Pharm«toop(eia article. It was purchased from a most respectable 
wholesale house, and sold in the same condition in which it was purchased, and that the 
wholesale house referred to charged the same price for the one as for the other. 

Mr. Mansfield said: 1 shall impose a merely nominal penalty of 5s. and 2s. costs. 

Mr. Bioketts applied for extra costs, which was refused. 

Mr. J. J. W, Allen, of 10, Elizaheih Terrace, N.W., was then charged with having 
sold to Inspector Smith tincture of quinine and spiiit of nitrous ether not of the nature, 
substance, and quality of tho article demanded by tho purchaser. 

Mr. Glaisyor said the defendant was foolish enough to refuse sealed samples from the 
inspector at the time the purchaso was uiado. ILo was instructed by tho society he 
represented, and with the sanction of the defendant, to renew the application made at the 
last hearing, that sealed samples should be handed to tho inspector. 

Mr. Bickotts opposed tho application. 

Mr. MansHeld said that as tho inspector had offered to divide the samples at tho time 
of purchase, and this offer had not been acooptod by the defendant, ho did not feel disposed 
to make an order. 

Mr. Glaisyor said that under thoso circumstances ho was instructed to retii’e from the 

case. 

Evidence having been given as to the purchase of tho article and the analysis of the 
samples, the defendant said that the spirit of nitre sold was F.L. nitre, and not P.B. nitre, 
which he purchased from a most respectable wholesale house, and that the tinotore of 
quinine he manufactured himself strictly according to tho British Pharmacopoeia. 

A ffne of 5^. and 20«. costs was inllictod on tho tincture of quinine summons, and 05. 
and 2,f. costs on tho other. 

Mr. Mansfield said it appeared that the British Pharmacopcoia preparation of sweet 
spirits of nitre had not come into very general use. 

Mr. Glaisyor said that when chemists supplied the British Pharmacopcoia preparation 
summonses were not issued, and, therefore, such cases did not come before his Worship. 

Milk Adulteration :— 

At Woolwich Police Court, Mr. Ephraim Butters, of Jackson Street, Woolwich Common, was 
charged with adultei'ating his milk to the extent of 18 per cent, of added water,—James Pitman, called 
for the prosecution, sold he knew that there was water in tho milk, for his master put a chum with 
water in it into the cart when he sent witness to milk the cows. The milk was then passed into the 
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chum with the water.—Mr. Hughes; How mucsh water ?—About eight (luorts to sixty quarts of milh.— 
Was this the usual system ?—^Tes; every afternoon about six quarts of water was put to a chum, wluch 
would hold sixty-four quarts, but was eddom full.—^Did you ever mix it yourself?—Yes, by defondaut’s 
orders.—^Mr. Lewis: You knew that you were robbing tho public?—Yes, under ordeis.—Defendant was 
then called by Mr. Lewis, and said: I dismissed tho last witness because I suspected him, for I never 
put water into the rniiir to the extent mentioned- I admit putting in a little, like any one else, but my 
man must have put in more and made money of it (Laughter.)—Mr, Hughes i How much water did 
you generally put into a chum? About five or six quarts.—Mr. Hughes: That is under 10 per cent., 
for which you know the Board does not prosecute. And now you think that your servant has followed 
your example?—I do.—Mr. Hughes: That is possible; but the responsibility rests with you. Mr. 
Hughes pressed for a severe penalty, and pointed out the large profits which milksollors could make by 
such offences.—^Mr. Marsham said heavy penalties were generally reserved for repeated convictions, 
but he could not treat this as an ordinary first case, and fined defendant £8 and costs. 


Lime-Water and the Sale of Food amd Drugs Act :— 

In the Summons Court at the Nottingham Town Hall, on August 10th, before Mr. Blain and 
Mr. Dobson, Mr. James GoodaU, chemist of Sneinton Boad, was summoned for having sold lime-water 
not of the nature and quality of the article asked for. Mr. Farmer (from the Town Clerk’s office) 
appeared to prosecute, and Mr. Cann defended. Mr. Farmer stated that tho prosecution was instituted 
by the Health Committee of the Corporation, and the defendant was summoned for selling what was 
called lime-water, but which they contended was not so according to the provisions of tho Sale of Foods 
and Drugs Act, 1875. The Inspector of Nuisances, Mr. Bichards, purchased some of the so-called lime- 
water from the defendant, and took it to the Borough Analyst, who certified that it was not lime-water 
in the ordinary acceptation of the term, as it was deficient in tbe usual quantity of lime to the extent 
of 47 per cent. Lime-water proper was water holding in solution the largest quantity of lime tliat it 
was capable of containing. The Bench would see that that was a serious case as at the present tune 
lime-water was being very freely prescribed by doctors for infants. It was very essential that tho 
attention of chemists should be colled to tho provisions of the Act. Mr. Cann pleaded guilty on bohulf 
of his client, and, no evidence being offered, the defendant was fined £5. 

Mr. Frank White, chemist, of London Boad, pleaded guilty to a similar charge, md was also 
fined £5. 

A Standard for Porter :— 

At the last County Antrim Assizes, Mr. James Dempsey, brewer, of Belfast, brought an action for 
libel against Dr. Charles A. Cameron, of Dublin, Public Analyst for the County of Down. Tho action 
arose out of a certificate and reports issued by Dr. Cameron, In Juno, 1881, Di. Cameron received 
from a constable, Dunne, Food Inspector at Holywood, County of Down, a sample of porter for analysis. 
The article had been purchased from a publican named Anderson, Dr. Cameron ceitified that it con¬ 
tained 3*85 per cent, of solids, and 5 per cent, of alcohol by volume, or 4 per cent, by weight. Ho further 
stated that it was a debased article, being poorer than the average quality of In&h porter. Tho publican was 
fined £5 by the Court of Petty Sessions. Mr. Dempsey, the brewer of the poitcr, appealed nl the 
sessions, and at his suggestion the vendor appealed to tho Quarter Sessions at Downpatrick, 
Dr. Cameron was summoned to give ovidcncein person. Ho stated that aocoidiug to his large cxp<‘) leuco 
Irish porter should contain from 5 to 9 per cent, of solids, and Irom 5 to S pt‘r cent, ot *ilcohol by 
volume. He believed that the porter in question was largely propaicd liom sacdianuo matt(‘r, Tlxo 
decision of the Lower Couit was affirmed. Subsequently Dr. Cameron re])oitod to tho Grand »jury of 
the County the facts of the case, and in a further report incidentally i of erred to it as a “ dobaR(Hl 
article.” The action was against the Analyst by the brewer of tho porter. For the plaintiff, practical 
brewers weie ex amin ed to piove that poiter often contained less solid matter than 4 per cent. 
Dr. C. B. C. Tichborne, Professor of Chemistry, and President oi tho Phaimaccuiical Society of Ireland, 
was examined for the defence, and proved that according to his experience the solids in porter did not 
fall below 5 per cent, when the alcohol was less than 5 per cent. The jury almost immediately found 
for the defendant on all the issues—namely (1) whether or not tho aiticle was d(‘bahod, (2) whotliei or not 
the defendant acted bona fide in reporting to the Grand Jury, and (8) whothor or not tho plaintiff was 
injured by the defendant’s reports. 
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In the Souihein Division of tho Diihlin Police Court last month, Mr. William Woodlook presiding, 
Patrick Byrne, Barrack Sireci, hjilcci* and milk conlractoi to the gaiiison was simunonod at tho suit 
of Mr. David Toler, food inspector, foi having, on July tiSih, supplied a quantity of now milk for tho use 
of tlio 1st Battalion East Kent Itogimont, stationed at tho Sliip Street Ban neks, which was adulterated 
with 213 i>or cent, oi add('d water. Mi. Jlichard A.dams pioseuited, and Mr. Philip Keogh delondod. 
The ndiilteratioii roproseuts nearly two and a half galloim of water to one gallon of milk. Inspector 
Toler deposed that on July 25 last ho attended at the Ship Street Barracks, and saw Owen Donegan, 
one of the defendant’s men, delivering nuilk at tho cook-house, and took a sample, stating that it was for 
analysis. Witness oUored to divide it with tho man, as provid(‘d hy tlu^ statute, hut tho offer was 
dcclhiod. Tho milk was analysed hy ih, Cauu^um, who ceitifiod tho adulteration mentioned. On tho 
27th the defendant asked witness could lu) stoi) tho prose(‘ution against him fioin tho Ship Shoot 
Barracks. Toler replied, No; that ho had lus duty to do. Cross-examined by Mr. Keogh: After ho took 
the sninjdo li(‘ suggested to thf‘ colonel of the regiment tliat he know a v(‘ry good man to supply milk. 
That not i^art of liis huhiuess as a corx)oration oflieial. lie named a Mr. Costigan, to whom lie had 
never siiokon up to tliat. Subseipumily he advisisl (\)stigan to apply for the coiitraet. Ih* wrote to tlio 
quartennaster of tho Diwon Itegdnnmt at the Boyal Bamcka to ask did tlu‘ dofi‘ndant supply puro milk 
ttioro. Tho answer was in the allirmative. 7’lie qiiartemiasier at Ship Stri'ot stated they woro 
liorfcctly contented witli llio milk supplied, and that it liad stood their testa, lie iccomniendcd 
Costigan to tho colonel of tho East Kent Xleginicnt, boeanse ho kept v(‘ry good milk. Wilnoss was now 
awaro that tho day ho took the sample the place was almost desortcsl, owing to tho spoits going on at 
tlxe Biohmond Barracks whoro th<‘ men were. Wh(‘n ho acquainted tho oolonc‘l of the adulteration, ho 
suggested that it would look very had if, in tlio event of a prosecution, it tumod out that tho samo 
contractor was still BU]iplying his reginumt. In reply to Mr. Adorns, tlio witness said ho had no corrupt 
or interested motives in nicntioning Mr. Oostigan’s iiiinie. In roiily to tho bench, witnr'ss said ho kn(»w 
nothing of this 213 per cent, of added wat(‘r to tho defendant’s milk until after tho analysis was made. 
Tliorowas no plot against Mr, Byrne that ho knew of. Mi. K(«ogli; It is iutoleiablo that this public 
ollicer bhould l )0 a piosoeutor of one milk vendor and a eauvassiT for aiiotlior, Mr. Woodlook said that 
might ho nil very w<»H for another plaoo, and perha}m would b(‘ very soiious, Ijicutenaut-Quaiti'niiastor 
Coombs, Ist Battalion Bust Koiit (Buffs) Begiment, dejiosod that Byrne was engagc^l whon tho corps was 
at Birr, under or(U‘is for Dublin, to supply vogotablert and milk to tiui nu'n, recidving a piMiny per day per 
man in tlio moss. The regimoTitai oook-sergoani tested tho milk, and had novur r(q>orted it Ixul. As a 
matter of routiiu‘ no ollicer of superior lank was present, but if any <‘()mplainlH were made another 
investigation would ho hidd. Tolc‘r said Byine’s milk was very had, and strongly mged him lo got 
supplies from Oostigan. It aroused their buspieious to find a public inH})(‘otor condemning one milk anil 
recommending another, and tho colonel asked witness to tell his worship. Mr. Adams: i object to 
this. Tho colonel bhould conic himself if ho has anytliiug lo say. Fuithor ovidenoo having boon given, 
a fine of 1^20 was imposed. Mr. Keogh said ho would appeal. 


BEOENT OHEmCAL PATENTS. 

The following spooiheations have been recently published, and can be obtained from < 


the Great Soal Office, Cursitor Street, (Jliancory Lane, London. 

188S. Name of Patuutoo. Tiilu of Fatout. Price. 

No. 

4732 n. J. Ilnddan ., .. Manufacture of Luminous Paints or Colours . 4d. 

6034 L. P. Thompson and 0. 0. 

Starling.Phofcomotric Apparatus.2d. 

6229 H. 0. L. Dyer .. .. Treatment of Ingots of Stoel and other Malleable Motals for 

the Komoval of Impurities.2d. 

6240 L. M. Oasella .. .. Apparatus for Indicating and Becording the Pressure of the 

Wind.Is. 

1888. 

28 T. Bowan.Apparatus for Denoting and Indicating any Ihorease in the 

Temporature of Coal Cargoes .6d. 

79 0. D. Abel .. .. .. Production of Coloring Matters suitable for Dyeing and 

Printing.4d. 
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No. Kame of Patentee. Title of Patent. Piioo* 


82 W. Johnstone .. ,. Solvent or Emnlsion for nse with Paints, Pigments, &o» .. 2d. 

87 J. Galey .Apparatus for Indicating and Eegistering the Prescnoo of 

Explosive or Injurious Gases in Goal Minos .. - • 6d. 

96 W. Weldon.Manufacture of Sulphuric Acid.4d. 

98 „ .Manufacture of Chlorates .2d. 

99 „ .Eeoovery of Sulphur from Alkali Waste.2d. 

100 „ .Becoveiy of Sulphur from Alkali Waste.2d. 

165 J. Brocklehuxst .. .. Calcining Limestone .6d. 

189 P. Wirth.Production of Aniline .2d. 

162 W. P. Thompson .. ,. Manufacture of Hydraulic and other Cements, Mortar, Arti¬ 

ficial Stone, drc. .4d. 

163 W. P. Thompson .. -. Separating Volatile from Non-Volatile Subslanocs .. .. Cd. 

167 P. Wirth.Eeoovering Ammonia from Gases of Various Hinds ., .. 2d. 

159 A. H. Dunnachie .. .. Making SiUoa Bricks .dd. 

241 S. H. Emmens .. .. Eeduction of Metallic Ores .4d. 

246 C. M. Pielstioken .. .. Preservation of Alimentary Substances.Od. 

267 P. Casamajor .. .. Piltering Saccharine and other Solutions .4d. 

2341 H. H. Lake.Vulcanizing and otherwise treating Compounds of Caoutchouc, 

<ko. .. • • .. .. .. .. .. .. 6d. 

2861 G. Downie.Eemoval and Prevention of Scale in Boilers.2d. 

218 P. Wirth.Bed Colouring Matters.2d. 

227 H. W. L. 0. Von Eoden .. Pi’eserving Milk.2d. 

240 E. Stone.Manufacture of Artificial Stone.2d. 

242 M. 2ingler.Combination and Treatment of certain Materials for the 

Production of Substitutes for Gutta-percha and Indiarubber 4d. 
246 J. H. Barry.Combined Anti-Pooling and Preserving Composition, appli¬ 
cable to Ships’ Bottoms.4d. 

284 A. Piyei and J. B. ALliott.. Manufactme of Sugar, and Machinery or Apparatus tborofor 1/1. 

292 W. A. Bowell .. .. Manufacture of Salts of Stiontia and Oxide of Sit oiitium .. 4d. 

293 W. A. Howell .. .. Manufacture of Salts of Stiontia and Oxide of Strontium .. 4d. 

302 H. E. Newton .. .. Brewing .. . .. .. .. .. 2d. 

276 A. Muiihead ,. .. Applying Alternating Electric Currents to tho Production of 

Light.2d. 

204 J. Mackenzie .. .. Puxnaces for the Treatment of Materials for the Production 

of Sulphates of Soda and Pota&h.2d. 

332 J. Young.Treatment of Sewage .(id. 

837 H. J. Haddan .. .. Process for the Manufacture of Glauber’s Salt free from Iron 4d, 

362 Baron G. de Overbeck .. Process and Apparatus for the Production of Metallic Alumi¬ 
nium and Aluminium Alloys.6d. 

367 H. J. Haddan .. .. Eemoving Vegetable Impurities from Wool.2d. 

484 J. Young.Treating Sewage Water.Cd, 

438 S. G- Thomas & T. Twyman Manufacture of Phosphates .4d. 

540 N. M. Henderson .. ,. Distillmg or Ecfining Mmcial Oils .. ,. .. ., 8d. 


BOOKS, &o., RECEIVED. 

The Chemist and Druggist; The Brewers’ Guardian; Tho British Medical Journal; The Medical Press; 
The Pharmaceutical Journal; The Sanitary Eeoord ; The jMiller; The Provisioner; The Practitionci* j 
New Eemedies; Piocecdinga of the American Cheanic.il Society; Science; The Inventois’ Eecoid; 
New York Public Health ; The Scientific American ; Society of Ails Journal ; Samtaiy Engiucer 
of New York; Cowkeeper and Dairyman’s Journal; Sugar O.ine; Oountiy Biowois’ Gazette ; Tho 
Medical Eeoord; The Grocers’ Gazette; Loudon Water Supply, by Crookes, Odling and Tidy; 
Ohemic^ Eeview; Independent Oil and Drug Journal and Pamt Eeview ; Scicneo Monthly; Journal of 
the Society of Chemical Industry; Tobacco; Agricultural Chemical Analysis, by Dr, E. Percy Erankland. 
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NOVEMBER, 1888. 


W E have devoted the wJiolo of this Nuiuhoi of Tiik ANAiiYhi, wldch is of extra 
size, to tlio Report of the Maiichobtcj* Milk Cahc, hccaupo sovoral important 
points ai’e raised in it. 

The Sanitary Oomniittoo of tlio Manchohtcr Coipoiatloii hn\(* com tcoiibly placed 
their shorthand notes at oiu* disposal, and m'are sure' onr Hubseiibei s will value a 
verbatim report of this oharaotor. As a full dihcuhsioii is io take place at the next 
Mooting of the Society, it is better that we, as Editojs, hiiu])]y point out that the 
decision clearly upsets the idea -which has becii hold by some Analysts tliat an Appeal 
to the Somerset House Ohoniists was linal, and that tlie case was disiuissod because 
the Defendant was, by law and right, entitled to the benefit of tbo doubt. It is 
impossible to dispute this right, and ho is poifoctly justiliod in claiming it. Dr. Boll and 
his coadjutors have, by a vague, open report, which says nothing, simply helped liim 
to his legal rights. 

On the same principle, which is, in plain English, that they cannot say whetlier the 
milk has boon adulterated or not, Dr. Boll and liis colleaenes may <|uit(‘ fiossibly prove 
“doubt” as to ovoi'y cortiiicato of AdnlU^’akal Milk, and an Aei of Ihnliamont be 
rendered (piito aboriivo becauho, excise oflic<M‘h*vv(‘rooi<lert(l to coll(‘ct hajnj)lcH 

of Milk for Dr. Boll, and did not know howto do it. If is happy lor ihe milKnan, but 
^ what about the public. Wo think that the papeis at ihe n<‘\t M(‘otiiig of the Hocioty 
of Publie Analysts—which will, wo aic infoimod, uicludo the aiaulysis ofMilk from several 
thousand cows—will so expose the deception which has bot'n played on the Honierset 
House Chemists, that wo shall hear the Ja^t of tins nons(‘nse. 

It is, of course, notorious that it is to the iiitezost of cowkeopers to have done all in 
their power to bamboozle tbo so-called oflicials who took tho Bomorsot House Milks, 
and they succeeded very well. 

Two hundred Milks bought in London do not differ as much as Dr. BoU*s Dairies”. 
Comment is useless. 


LAW REPORT. 

ManeJieattr. — A])peal againat a Conviction for aelling milk adulterated mth 4.per cent, water*—Reversal 

. of Judgment, 

SPECIAL REPORT TAKEN BY REQUEST OF TUB C0Ri>01tAT10N OF MANCHESTER 
AND THE PROPRIETORS OF TUB ANALYST, 

At the Sessions Ooiirt, MmshnlL Sheet, Manchester, on the Cih of October, 18S3, before 
H. Wyndham West, Esq.,, Recorder, the case of Wardle v, Edwards was heard. We xerprint 
the following veibatixa report horn the shorthand notes of Messrs. Snell & Son, 86, Ohanceiy 
Lane, London, W.C., and 64, Fountain Street, Manchester. Mr. Gully, Q.O., appeared for the respon¬ 
dents, the Mayor and Corporation of Manohoster; Mr. Oottmgfaaxn, for the AppeUant the previous 
defendant Wardle; and Hr, Sutton, for the Jushoes. 
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Mr. Guliy: This, Six, is an appeal by Eichard "Wardle, who is a farmpr in Derbyshire, against 
a conviction obtained against him at Petty Sessions in Manchester for selling adulterated milk. 
The Eespondents are Mr, John Edwards, who is an Inbpector in the employment of the Cor¬ 
poration, and the Justices convicting, Mr. Lister and Mr. Emmess. My fiiends Mi‘. Cottingham 
and Mr. Ferguson appear for the appellant, and Mr. Hopkinson and I appear for the Corpor¬ 
ation, and Mr. Sutton only represents the Magistrate*. The notices have been properly given to 
us, and I do not put my friend to any trouble upon that; and as the bm-then lies upon me to 
prove the case over again in this Court I will state shortly what the chcumsttinces are. I believe that 
the real question in dispute between us is one upon the merits. I do not say that it is not open to my 
friend to raise any point he can, but the substantial one 1 etw ten us no doubt is whether the milk was 
adulterated or not. That at first sight seems rather a enriuu* point lo come upon appeal before you 
after it has been decided in the Court below; and in this particuhr case it does raise considerations of 
some genet al importance. It seems that on the 28rd Aiil iust !Mr. Waidlt, tho Appellant, sent inlo 
Manchester a consignment of milk in several cans to a milk salesman nrmed Hale-wood. Mr. Ealewood 
had, it seems, been dealing with Mr. Wardle since October, 1£W2, and he Lad had on previous occasions 
to complain of the quality of the milk which had b-tn sent to him, notably I think in January of this 
year; and he had, shortly before the 23rd Apiil, comiluintd to tic Inspector that he was getting milk 
yrbich he believed to be adulterated. The consequence was the Inspector went up -with him to the railway 
station; and, when the milk came in, he went up in the manner required by tho Act of Parliament and 
obtained from the consignment cenain samples of the milk. Tw’u samples wcie taken by him which 
have been numbered respectively 203 and 201, one from one chum and the other horn another chuxn. 
The usual formalities required by the statute were complied with by the Inspector—that is to say, he took 
each sample and divided it into two parts, one of which he sealed up and kept, the othcir one he handed 
over in proper fonn to the Public Analyst of Manchester, ^Ir. Estcourt, to he analysed. I mean luther 
to say that he divided that, and gave half of it to Mr. Efetcuurt and kept the other half himself, Tho 
half which was taken on the first ditiaion—^that is, the half of the -whole of each sample—was handed over 
to the appdlani for him to deal with as he thought lit. I chink you will find that he liad an analysis 
made of that milk himself; and I shall probably think it right to call btfere you on their subpeenas tho 
two chemists who did make the analysis at the request cf tie deftisdant limself tf the sample which ho 
furnished to them. I think it will be found th .t tl-ry ' e r nut ike ^ievr taken by the Piospimdenf^ on 
this appeal—that this milk w-as adulterated. Tie ' 'Ik ’*tind I had better icad tlic two 
analyses which will tiq Iain tLcmselvcs: and jeiLa: t, li tht c.! ;i i !* Lie in Court, they might be handed 
up to the Eecorder now. They are addressed to Mi. i!c k, tie Inspe • oj. 

‘"I, the undcisigned, Pullic Analyst for the Chj ol Iiionche.'ier, do leieby ceiti/y that I received on 
the 24th Apiil, 1SS3, from Inspector Edwards a Fample ol milk mailed 2>)3 foi ^’iiiilyhis < which then 

weighed- ) rnd ha-\e rnaly^ed the same, and ic,..aie the icbult of my analjs-ls be as follows ;— 

I am of opinirn that the said samide contained the j eicentairec vf foitign IngiediiLiits following, namely, 
4 per cent, of added wata:. yo change had taken ilace In the constitution ot the sample which w’onld 
interfere in any way -with the analysis." That ia .t clau^ie ^,hich under the statute is required to be put 
into the certificate; and I think you will tind that it is a very material clause lo be put in with reference 
to this particular case. “ As witness my hand, 2Cth April, 1683.” 

Then the other certificate is in precisely similar form I think—1 per cent, of added water. That is the 
certificate -which was handed in; and it would be c*<«nv€iiienx that I should allude at the same time to 
what the actual lesult of the analysis ^7as. Pro" al ly 2 cu. Sir, will kno-w more of the chcmisti’y of milk 
than I do, and it would be ccitainiy be diilcult to LnifW lc*s. Ii will be necessaiy lliat I should call 
your attention to what is ma.eiial in this niatr^i far as I understand it. It seems that the main 
constituent of milk is water itself; and that tLcrefure 2 1 -u camu t test whether milk has been adulterated 
by water simply by tiying whether you can msce^er water in it. because something like 88 per cent, of 
milk is water. The icsidae consists of .^olius which. re di’iided mto two duieieul dcsciiptions of solids: 
solids which are not 1 .t, and «uiids which me it*. WaLout gting into the details of the matter, which 
I am afraid I could net ucaciilo^tiy LLeaily,:. ib snfilcicut to iav that the way cl testing it is this: First of 
all yon evaporate the watei; t nd then, bj a piccess v.L.oh v m be desnibed, yon get lid ol tho fat, and so 
asceitain what the lesicue is oi -cIJs, vLich nc net :.t; ino Lc qutsticn of whether the milk has been 
adulterated or not is settled by asceitaining whether the due proportion of soUds which ain not fat exist 
in the sample. If the due proportion dues not exist it shows that the milk in its original state of purity 
has been tampered with, that is that some of it has been taken away, and in lieu thereof water—to take 
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the case of adulteration \nth water—has been put in. Water of course would not contain any of these 
solid matters; theiefore there being mixed with the milk a certain quantity of water not containing 
these solid matteis it would diminish the percentage of solid matters over the whole body. 
What they want to get at is whether or not the pioper proportion of solids which are not fat is 
present; and that is not an n'u«olute constant but a nearly constant quantity in milk. K that proper 
proportion does not exist in the milk tiiero is an excess of water and it shows that there has been 
adulteration by water. The iLSult obtained in this case was this as regards sample 203—^Mr. Estcourt 
found there were 8-07 parts ol solids not fat, and 2*34 of fat, the rest of the 100 parts consisting of water 
which was evaporated away. The total ol solids was 11-21 and that would leave for water 88*79. Then 
sample 201 was a samidu I 'lieu from a dihoient chum. In that Mr. Estcourt found 8*62 of solids not 
fat, and 2*81 of fat, making total solids 11*13, and leaving of water 88*37. Those were the figures which 
Jklr, Estcom-t in his own laboratory ascertaiuod as the analyses of these two samples of milk; and it was 
upon those figures that he m'^de his certificate that 4 per cent, of water had been added. I may say at 
once that the brsis ui on \.hldi ^Ir. Estcoiu-t made that report, and came to that conclusion that there 
was an addition of watei, w-as tliat in his opinion there should have been at least 9 per cent, of solids 
which are not fat. Thut I think will be found to be not only Mr. Estcourt’s opinion, but the opinion 
univoisally acted upon by Public Analysis in this country. The abstraction of anjthing fiom that figure 
of 9 indicates the snb«?titntioii of some other matter, in this case water, and that therefore there had 
been an adulteration lo the G\t(;nt indie ited the dilferenoe between 9 and 8-6, and the amount of that 
difference in solids indicates by a process of arithmetic about which probably there would be no dispute, 
on adulteration lo the extent or 4 per cent, oi w titer. Thai was the mode in which the certificate was 
arrived at. I should Itll .'^ou the course which i*i.itters look in this case shortly, so far as it is material. 
The case c.ime on for hearing rnd some evidence of the usual kind was given. Mr. EsteouiPs certificate 
was put in, and that was all th it was necessary, accoiding to the Act of Parliament. No doubt IVIr. 
Estcoui-t WMs in Court, but wbetlier he was called to give e-sidence or not I do not know. At any i-ate 
his certificu.te was put in winch is snilicient evidence under the Statute until disproved. Upon 
the other hand the appellant, Tdi. ^Vil^lllo was ".ilkd, and one of his men, who denied that any water 
had in fact loon pur in. Ihou l\Ir. Wanllo ,ipj»liod to the magislralcs as he w*as entitled to do under 
sec. 22 of the Bale of Food and Drugs’ Act, lb73, to have the sample anidysed by the authorities at 
Somaset House. The appellant having required the justices to have an analysis made by the Oom- 
misbiuners of Inland Be\enuc, at tiro hearing, which I think was on the 9th of May, the justices made 
an order to that effect; and a port of the original sample was sent up to the chemical officers at 
Somer*set House to make an analysis, and that analysis was made on the IGth May I believe. At any 
rate it is dated the 22nd; and although this certificate is in itself no part of my case, I propose to read 
it because I think it is only fair to the other side that it should be read; and no doubt you will hear 
more of it in the com-so of the case, because it is necessary that I should call some evidence in respect 
of the processes adopted to shew the relative value of the certificate and analysis made by Mr. Estcourt 
and that made by Dr. Dell in London. Dr. Boll is a gentleman of great eminence in his profession as 
an analytical chemist and for reasons which will appear in the course of the case, I shall venture to 
impugn his certificate, which is as follows;—“ Somerset House. The sample of milk referred to in the 
annexed letter marked 203 w'as received here on the 10th inst. The bottle was securely sealed. "We 
hereby certify that we have analysed the millc and declare the results of our analysis to be as follows:— 
Non-fatty solids 8*20 per cent.; fat 2*80; water* 89*00; ash *81 per cent.** The latter I understand 
w*ould be included in the non-fatty solids. After maldug an addition for natural loss arising from the 
decomposition of the milk tlirough keeping,”—that is a most material precaution—“ the proportion of 
non-fatty solids is not lower than is found in genuine milks. The percentages of fat and ash are equal 
to those found in genuine milks. From a consideration of these results we are unable to afiOrm that 
water has been added to tho milli. As witness our hands this 22nd May, 1883.’* This is signed by Dr. 
Bell and two of his assistants, Air. Bannister and Mr. Lewin. The next is in form the some, hut I will 
read the details of tho analysis. ** Non-latty solids 8*0*2, fat 3*01, w*ater 88*97, total 100. Ash *75.*’ In 
the same way he says there, '* After making on addition for natural loss arising from decomposition of 
the milk through keepmg, the proportion of non-fatty solids is not lower th*m is found in genuine milks.*’ 
As I said before, in reading the previous certificate, that is a very material point. Before I say anything 
more about the certificates I will shortly stato whrt the result was. Dr. Bell explained his certificate and 
his process, and his reasons for arriving at the oeztiiioaie before the magistrates below, as also did Mr. 
Bannister and Mr. Lewin. Mr. Estcourt was tendered for cross-examination, his certificate being put 
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in; btrt the appdlant not desiring to cross-examine him lie was not put into the witness-box. Other 
chemisis were called to oritioise the analysis of Dr. Bdl, and in support of the analysis of Mr. Bstoourt, 
and the magistrates in the end came to the conclusion that inasmuch as there were chemists who posi- 
tiyely that they had analysed the milk while it was fresh and found it adulterated, they could 

not disregard that or disbelieve it upon an analysis made a considerable time subsequently when the 
Tniiv in a state of decomposition by Dr. Bell, especially as Dr. Bell was unable to affirm that the milk 
had not been adulterated; and taking that view the magistrates then convicted the Defendant. That is the 
history of the case. Kow I will just say a few words upon the discrepandes which do exist, merdy 
this before I ded with that question: that parts of the oiiginfa sample taken by the 
officer, Mr. Edwards, and handed back by him to Mr. Wardle the appellant were handed by Mr. Wardle 
to two other ftTiPTniRtg, who are slso Public Analysts, I think—^Mr. Wilkinson and IMr. Hehner. 
They analysed it before decomposition had set in; and they, not knowing what Mr. Estoourt’s 
results were, and heing in feet employed by Mr. Wardle for the purpose of analysing this 
milk, to a condusion entirely condrming Mr. Estcourt and diffiering from Dr. Bell. The appellant 
was cross-examined about Mr. Wilkinson's analysis in the Court bdow, and he admitted that much. I 
ffbnll be in a position to call before you both Mr. Wilkinson and Mr. Hdmer to show what I have just 
stated. Thera is a discrepancy as you will observe between these analyses—I will leave out for the 
moment the question of fat and the total solids, and confine myself to the material point, the solids which 
are not fat. As regards the sample 203, there is a diffierenoe between Dr. Bell and Mr. Estcourt. Dr. 
Bell, before he made any addition or calculation with respect to the effect of decomposition or any 
allowance therefor, says that he found in feci in the sample which was before him in May, 21 days or 
more after the milk had been seized, 8-20 per cent of solids not fet. Mr. Estcourt says he found 8*67. 
How assuming that the processes were preoiedy the same, and assuming that there was no allowanoe to 
be made in respect of the decomposition of the milk having taken place, that of course would do more 
than oonfiim Mr. Estoouxi's view; and it would be difficult to understand how Dr. BeB could say that 
that did not indicate adulteration. Dr. Bdl's own evidence is that by his own process he found 
not fet only to the extent of 8*20; and 1 think from what Dr. Bell said in the Court below that he would 
be prepared to admit that that must have been adulterated. Then Dr. Bell gets over that difficulty—1 
am only using the phrase as meaning a scientific explanation—^he explains the difficulty in this way: he 
says he was experimenting upon a sample that was decomposed, and that the effect of decomposition is 
to get rid of a certain quantity of solid matters which are in this fiuid milk when it is fresh; and there¬ 
fore in order to calculate what the milk was when it was fresh, or to borrow a phrase which 1 understand 
chemists sometimes use, in order to build up the fresh milk again you have to add something which 
your experience or your science teaches you is the proper thing to add in order to turn it into fresh milk 
again. Dr. Bell says 1 have done that; 1 have added something to the 8-20 in order to bring it up to 
what was the true fresh milk at the time when it really was frerii, that is, in order to bring up that milk 
which I am now analysing in a decomposed state to the point at which it was when fresh, I add *4 
tiiat is to say 4/lOthB per cent, for that loss in 21 days and by that means bring it up to 8*60. How the 
process which Dr. Bell uses is a process somewhat different from that used by all these gentlemen who 
are Public Analysts, and by the Society of Public Analysts, which treats these questions as questions of 
very great importance; and by Dr. Bell’s process I believe 8-67 corresponds as nearly as we can put it 
to 9-00 of solids not fet by the process used by the Public Analysts. Therefore, if as I understand 8-67 
or 8*60 by Dr. Bell’s process was the result as regards solids not fat, that would represent substantiaJly 
9-00 of solids not fat according to the process of the Public Analysts; and if the milk did contain 9-00 
per cent, of solids not fet Mr. Estcourt would not condemn the milk. But let me go back for a moment. 
In order to get at that 8-60 and to bring the milk into an innocent condition Dr. Bell has added a figure 
for which we say there is no scientific basis whatever—he has added to the 8*20 4/lOths per cent, of solid 
matter; and he says that he puts in that as representing the loss. It is not a jibing that he actually 
finds in the milk at all. He says that he does not find that solid matter and that he has no eridence of 
it in the milk at all; it is merely a calculation; it is really a guess at what the solid matter was in that 
milk. I will tell you why I use the word “ guess.” I use it advisedly. There is undoubtedly a loss 
from decomposition which takes place. At what particular moment that decomposition will set in in 
particular milks, or how long it has been going on in a particular sample at the expiration of 21 days it 
is impossible to telL in some cases it sets in much earlier than in other cases; in someoases it sets in 
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very rapidly, in others more slowly; and it is impossible to tell with any accuracy what the amount of 
decomposition is. I shall show you by evidence of very experienced gentlemen, which I thinlr you will 
attach considerable importance to, that they have tested milh which was in a state of decomposition and 
compared the analysis of that with the analysis of a part of the same sample taken when fresh, and they 
have found that no loss has taken place; while at other times with other samples they found that there 
had been a considerable loss. What does that lead to? It leads to the result that an analysis of milk 
in a state of decomposition is utterly unreliable. It may or may not be correct; but it is utterly unre¬ 
liable ; and according to a number of Public Analysts, who I diall call before you upon this short point, 
they will teU you that they would never think of testing, or judging by an analysis made of a sample o 
TniUr after decomposition had set in, an analysis of the same milk made by a competent person when the 
milk was fresh. You may add a figure, it may possibly be the right figm*e; but you have no means of 
ascertaining whether it is the right figure. Even if you could assume that there was an average, if you 
could ascertain by any experience what the average was, which is really all that you could do, it would 
be no means of testing whether an analysis taken of fresh milk at the time it was fresh is right or not. 
You cannot test it by what the average of loss three weeks afterwards is. It may be that in that particular 
case there has been no loss at all; it may be a case in which the loss has been double the average. You 
have therefore no means of testing it; and to say that you have tested it by an average is to pass no 
judgment at all, as it seems to me, in a case in which analysts have analysed the milk when fresh. 
Therefore this is a case which is of considerable impoitonce: because the Public Analysts, Mr. Estcourt 
among them, are in the habit of testing milk properly at the time when it ought to be tested, namely, 
when it is fresh, which is the only time when you oan take really reliable tests; and if the results 
arrived at, not merely by Mr. Estcourt, but in this case by independent Public Analysts acting really 
under the instruotions of the appellant himself, from analyses made of the milk before decomposition 
had set in show that there has been adulteration, and shew results which I think Dr. Bell himseli would 
have to admit prove that there was adulteration, are they to be set aside by a tost taken by a chemist, 
however eminent, some three weeks afterwards when decomposition had sot in, because ho says not “ I will 
affirm that it is impossible that Mr. Estcourt's results arc correct,*’ but I am unable to ofilrm from my 
examination of this decomposed milk that there has been adulteration?** The matior is one of very 
considerable importance, because although 4 per cent, of water is not in itself a very largo q.uant£iy, it 
represents on the consumption of Manchester, I am told, something like ■£10,000 a year—^that is to say 
that if all the milTf sold in Manchester were adulterated to that extent it would ropicsont £10,000 a year 
on the consumption of Manchester. It is impossible to say that this 4 per cent, is the limit of the 
adulteration in this particular case. ‘What these gentlemen say is, that it has been adulterated to the 
extent of at least 4 per cent. 

The Beoorder: ‘What do you say was the object of the Legislature in making this quasi Court 
of Appeal at Somerset House ? 

Mr. Gully: If you ask me what the object was, I can only answer that I believe the object was 
the same as that with which many clauses are put into Acts of Parliament. There are many conflicting 
interests in Parliament, and some County Member, having in view the interests of the fanners, has some 
theory about the matter and gets this danse inserted, thinking it wiU protect his constituents, and the 
Minister in charge of the Bill does not object, thinking it will do no harm. Nobody sees how many days 
it wiGL take before the milk can reach the hands of the chemists at Somerset House, but when the Act is 
put in force it is found that there is very serious difficulty. I say that the evidence from Somerset House 
is to be taken for what it is worth. Of course, if it were not open to any comment which ou^t to have 
weight with the Magistrates, and they found a conflict between two chemists, thoy would say that in the 
face of that conflict of testimony they ought not to convict. I quite agree; but at the same time it is to 
be tftkATi as a piece of evidence which is to be considered and dealt with like other evidence; and if it 
ean be shewn, as we did diew to the satisfaction of the Court below, that tiiis discrepancy is accounted 
for in a way which is not only consistent with the analysis of Mr. Estcourt being a correct one, but 
consistent also with Dr. Bell’s analysis when you take out what U unreliable in it, then it is to be dealt 
with like you would deal with any other evidence given by any other witness, and it should be set aside 
if you do not think it is valuable as compared with the evidence of the other side. 

Mr. Ooitingham: I think now is the most convenient time to draw your attention, Sir, to one of 
the grounds of appeal in order to raise a question of law upon it which you have just at this moment 
touched. It may diorten the oase if I read the third ground of appeal, That the said Court of summary 
jurisdiction having exercised the discretion vested in them by section 22 of the Food and Drugs Act (38 
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and 39 Tiet.) 1875, and obtained a certificate from the diemical officers’ department at Somerset House, 
were bound by the contents of such certificate and ought not to have convicted me.” That is our third 
ground of appeal. It has evidently struck the mind of the Court that the legislature must have had 
some object in view in introducing this clause. Before I go into the object of the clause, it is q,uite 
apparent that the clause for whatever purpose introduced would become a dead letter if my friend Mr. 
Gully’s argument were to prevail as to the length of time between the taking of the sample and the 
sending of the s unple to Somerset House, because thia 22nd section assumes that a prosecution has been 
commenced, the have been analysed by Public Analysts and that the defendant is upon his trial; 

and either he or the prosecution may rec^uest the justices to send another sample to Somerset House for 
the purpose of analysis. That being so it is evident that the Act of Parliament assumes that a considerable 
interval ^till elapse, and an interval too which is entirely at the option of the prosecutors; because they 
may delay the prosecution for a considerable length of time. This provision would become a dead letter. 

The Becorder: Not quite. What struck me when Mr. Gully was addressing the Court was that it 
may be that this appeal under the circumstances is not conclusive. It may he that the legislature 
intended that protection should be thrown over the dealer in milk against some grossly ignorant conviction 
upon some grossly ignorant analysis; and if the local analyst had said there was 10 per cent, of water, or 
20 per cent, of water, or 30 per cent, of water, and the Somerset House analysts said that is all nonsense, 
there is nothing of the sort, that would of course be conclusive, not in law, but in the mind of the justices. 
However, let us look at the exact words. What you say, as I understand, is that the appeal to the 
Government analyst is conclusive ? 

Mr. Cottingham: 1 say that it is conclusive and binding upon the justices. 

The Becorder: Now let us look at the words of the Act of Parliament. 

Mr. Cottingham: Section 22. The marginal note is Power to justices to have articles of food and 
drugs analysed.” Then the section itself is The jnstices before whom any complaint,” &o. So that 
in point of fact you are Editing here to-day, months after the samples have been fir^ taken, and the milk 
would now be in a state of putrefaction, yet we mig^t ask you now to send a sample to Somerset piouse 
for examination. Then what becomes of my friend’s argument as to the inutility and the impeicfection 
attending Dr. Bell’s analysts only a few days after the sample was taken when there was only incipient 
d€fcumpoaition. You might now order samples of this milk to be forwarded to Somerset House ; there¬ 
fore the law must have contemplated that an indefinite interval should elapse between the sale of the 
milk md the examination of the samples at Somerset Honse. It is true that the section does not say in 
express terms wheth«:r it sliould be binding or not. The only provision is that the justices may infiict 
the costs of the examination by the officials at Somerset House upon either of the parties. Now, my 
friend has s lid that some county member may have introduced this clause. 

The Becorder: I am bound to suppose that the legislature has done nothing that is not absolute 
wisdom, 

Mr. Cottingham: Allow me to draw your attention. Sir, to the reason why this clause was introduced. 
This Act of Parliament of 1875 underwent considerable discussion in Committee. There was a report 
made upon it by a Committee; but during the examination several attempts were made to establish a 
Btandai*d such as my friend is contending for now, and after various attempts had been made it was found 
impossible. I have the Blue Book here; and after examining Dr, Voelcker, Dr. Bell, and all the most 
eminent chemists in England, and some foreign chemists also, the committee found that the adoption of 
any standard was impracticable; but in substitution for a standard they introduced this 22nd section as 
a sort of appeal to the Government analysts, who arc supposed to be and necessarily are perfectly inde¬ 
pendent in the matter, and who were intervened in a case of difficulty such as this. The committee with 
great wisdom and in accordance with the great weight of the scsientifio evidence adduced before them 
were unable to and would not adopt a standard. 

Mr. Gully: I am quite prepared to cite from Hansard on the other side of the question, I have 

ansard, and my friend has the Blue Book; but I quite agree that you must decide upon the words of 
the Act Itself. 

The Eecoi-der: I quite agree with you, Mr. Gully, as to the interpretation of the section. It seems 
to me periectly char what the section is. The section is that there is to be a reference to the chemical 
officers of that particular department at Somerset House. They must make an analysis and give a 
certificate to such justices of the result of the analysis. It is not to bind the justices; but it must 
clearly be one of the matters w^hich the justices are to take into consideration in coming to their decision. 

Mr. GuUy: Take this case for illustration—that a man had admitted that he put the water in 
afterwards? 
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The Becorder: Yes, there is no doubt about it. 

Mr. Oottingham: This is the evidence given by a very eminent analytical chemist, Dr. Stevenson 
Macadam. He was asked Do you not think that being a Government department it would be better 
than almost any other court of appeal could be ? ” This is his answer, “ I tTiinfr if we had the processes 
thoroughly worked out, and authenticated processes submitted for working out the Act, Somerset House 
mi ght be a court of appeal j for, so far as the range of analytical work is concerned, they certainly are 
competent to do it; but I am still in a little difficulty as to whether they are the proper parties to frame 
processes for the analytical examination of all the articles under the Food and Djiink Act.” 

The Recorder: I can only look to what the legislature enacted; I cannot decide the case upon the 
opinions which were given to the legislature before they formed their judgment. 

Mr. Oottingham: I want the Court to take notice of this: that attempts weie made during the 
progress of this bill through committee to establish a standard; and the attempt to establish any 
standard as to non-fatty solids from which to draw a conclusion as to adulteration of wniv entirely 
failed; and in substitution for that standard they have introduced this 22nd section in order to allow 
the analysts of the Government to intervene. However, you hold that it is not binding ? 

The Recorder: I have no doubt about it, looking at the Act of Puliament. Theio is no necessity 
for sending it on to the justices if the sending the sample to Somerset House were intended to bo 
conclusive. 

Mr. Oottingham: You see that no time is fixed for the sending of the sample to Somerset House; 
and any mterval of time may be supposed to elapse from the taking of the first sample to the time t)f 
the sample being sent there; therefore the legislature assumes that the milk would be iu a diiferent state 
when it reached the Government analyst to that which it was in when it was tendered to the public 
analyst for examination. 

Mr. Gully: The section is not only about milk, but about any food or drug. Milk is perhaps the 
only article that would so decompose. 

The Recorder: If you want a decision I clearly hold that the third ground of appeal is not good in 

law. 

Mr. JOHN EDWARDS, swobn. —^Examined by Mr. Hopkinson: 

Q. I think you are one of the Nuisance Inspectors of the City of Manchester ? A. I am. 

Q. And you deal with (questions under the Food and Drugs Act ? A. Yes. 

Q. Do you lemember in the early part of this year receiving complaints from Anthony Halewood, 
a milk sdler of this city ? A. Yes. 

Q. In consequence of those complaints, did you on Monday, the 23rd April, go to the Central 
Station? A. Yes. 

Q. Did you, about 8.20 in the morning, take samples of milk from two cans of milk which Ciime 
by the train ? A. I shall have to look at my book to tell the time. Twenty minutes past 8 in the 
morning. 

Q. Did you take ssnnples from two cans arriving by train ? A. Yes. 

The Recorder: Does not ibis case come to a point at which there is no dispute as to all this? It 
is merely a question of whether the analysis is correct or not. 

Mr. Oottingham; I wifi shorten it as much as I possibly can. No doubt what you suggest. Sir, is 
most important; but I must hear what this gentleman has got to say. 

Mr. Hopkinson: Did you, before taking the samples, mix the milk ? A. I mked the milk well up. 

Q. What did you do with the milk cans ? A. I got a “ dozen ” cans, and poured horn the large 
railway can a quantity into the dozen cans, then dashed it back again. Thai was repeated twice over. 

Q. And after that what did yon do ? A, Then I took a sample from each of the two Aq ,-n p . 

Q. What did you do with the samples ? A. I divided them into two parts, and sealed and labelled 
each one. 

Q. What did you do with the parts? A. One I delivered to Mr. Estcourt, the Public Analyst, and 
the other I kept at the office until Mr. Wardle came for it. 

Q. Did you produce those samples that you sent to Mr. Estcourt, at the hearing before the 
magistrate? A. Yes, 
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Q. And those were afterwards sent to London, I thinh ? A. They were. I believe they were 
handed in by me to the Oonrt. 

The Beoorder: I sha ll assume that ah this was done coireotly, and leave Mr. Oottingham to point 
out any inaoooiaGies that may have been fahen into by this witness. 

OrosB-examined by ifr. Oottingham: 

Q. This milk was contained in two large cans, which they cah chums ? A. Yes. 

Q. The millr was not in charge of the Defendant, Mr. Wardle, or in charge of anyone on his 
behalf other than the Railway Company ? A. Ko one else but the Bailway Company. 

Q. How did you get access to the cans ? A. As soon as the tf^ arrived the cans were pointed 
out to me as bemg the cans belonging to Mr. Wardle. 

Q. Of course you opened them. Was the lid locked, or what ? A. Bo, Sir, they were not lo<^ed. 

Q. So that you opened the cans without difficulty ? A. Yes. 

The Beoorder; Which contention are you going to rely upon: are you going to say that this milk 
had had water put into it after it left the appellant’s premises, or are you going to say that the milk, as 
examined by this man, was pure ? 

Mr. Oottingham: I say there is no evidenoe of impurity at all. That is, of course, the evidence 
on the analysis; but 1 want to ascertain how the sample was taken. A question will arise as to the 
milk he took—he took only morning’s milk, as you will see, and that is what I am coming to. 

The Beoorder: Of course both grounds of defence are open to you: but if you are going drst to 
shew that this water had been put in previous to the analysis, that will, of course, render futile any 
attempt to drew that the milk was pure. 

Mr. Oottingham: 1 am not going to assert that at all; it may or may not be; I make no point 
of it. I want to shew the Court how the mUk came to Mandiester, and how this maTi gat to it. I have 
only a question or two more to ask upon this: 

Q. You opened the can without difficulty, and you took out the milk. About what quantity did 
each of those chums contain ? Mr. Wardle: 17 imperial gallons. 

Q. About how much of the milk did you pour out for the purpose of TnmTig it and potxr back 
again 7 A. I filled the dozen-quart can, and poured it back a^ain twice. 

Q. You did not see Mr. Wardle, and you did not see any person on his behalf ? A. No. 

Q. You took it as an Inspector ? A. I did. 

Q. You did not pay for it ? A, No. 

Mr. Oottingham: 1 ask that because my friend, Mr. Ghfily, opened that there was a sale. 

Mr. Guhy: Then I will withdraw it. I do not know whether my friend admits that this was Twiiir 
which was being delivered to Halewood under a subsisting contract to supply the Tniiir ? 

Mr. Oottingham: This was milk that was being delivered to Halewood under a contract. We 
admit that the whole of the two cans formed one consignment under a genend contract. 

Mr. ANTHONY HALEWOOD, swobn.—E xamined by Mr. Gully; 

Q. Had yon a contract with Mr. Wardle to supply you with milk ? A. Yes. 

Q. Had that been going on for a long time ? A. Since October, 1882. 

Q. Was he to send you all his milk, or so much a day ? A. The produce of his farm—all his milk. 

Q. Had you found it of good quality or not ? A. No. 

Cross-examined by .Mr. Oottingham: 

Q, You say you had a contract for this milk. At what price ’ A. In summer it was Is. lid. 
before October. 

Q. What in the other parts of the year ? A. lOd. per gallon for the winter months. 

Q. Those gallons are not imperial measure ? A. Imperial measure. 

Mr. CHABLES ESTCOXJBT, swobn.—E xamined by Mr. Gully : 

Q. Are you a Fellow of the Chemical Society, and Public Analyst for the City of Manchester, and 
also for Oldham ? A. Yes. 

Q. Were those two samples, Nos. 203 and 204, handed to you by the first witness ? A. They were, 
on the 24th April. 
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Q. I want to take it shortly. Were they made up in the usual way in wMch samples are 
made up? A. They were. 

Q. Bid you analyse them ? A. I did. 

Q. On what day? A. On the some day. 

Q. On the 2Jtth April ? A. Yes. 

Q. How soon after you got them ? A. Each was put iato operation immediatdy. I received them 
on the 24thy and analysed them on the 24th. 

Q. And you made out your oertifloates on the 26th, and those are they which have been put in 
and read? A. That is so. 

Q. Would there be any change in the milk on the 24th which would affect in any way the 
analysis ? A. None; they were fresh. 

The Recorder: They were fresh when you analysed them? A. They were fresh. 

Mr. Gully : Have you got the detaila of your analysis ? A I have. 

Q. Just give them shortly to the learned Recorder. A. Sample 203—solids, not fat, 8‘87. 

The Recorder: That is non-fatty solids ? A. Yea, non fatty solids—^fat 2*54. Sample 204— 
non-fatty solids 8*62. 

Mr. Gnlly: Finish with the first sample—total solids 11*21 ? A. Yes, 11*21 total solids. No. 204— 
8*62 solids not fat, and 2*81 fat. 

Q. That makes 11*43 ? A. 11*43 total solids. 

Q, Of course the balance 88*57 would be water ? A. Would be water. 11*43 is the total solids. 

Q. And we may leave the water out of consideration altogether ? A. Yes. 

Q. Whatever is not solids not fat, or fat, is water ? A. That is so. 

Q. Is the fat a matter that it is material to consider in this analysis ? A. It is not. 

Q. That may be left out ? A. That may be left out in calculating the amount of water. 

Q. That may affect the nchness of the milk, the amount of cream, or fat, I suppose ? A. Quite so. 

Q. But it is by estimating the amount of solids not fat, that you ascertain whether there has been 
adulteration by water ? A Yes. 

The Recorder: You asceitain it by the quantity ^ A. By the quantity of solids not fat; that is 
how we ascertain adulteration with water. 

Q. That would not apply to anything else ? A. No; skimming would be ascertained by the 
amount of fatty solids. 

Mr. Gully: The solids not fat consist prmoipally, 1 believe, of casein and albumen? A Casein, 
milk sugar, and mineral matter. 

The Recorder: What is casein ? A. Cuid, which, with fat, makes cheese—the oheosy matter. 

Mr. Gully: In testing whether there has been adulteration, you have first to get rid of the water ? 
A. Evaporate the water away at the temperature of boiling water as nearly as possible. 

Q. I think you had better describe what you do. You first of all evaporate the water. How do 
you do that? A You weigh the quantity of milk, place it in a small vessel, which is placed upon a 
water-bath with steam impinging upon the bottom of the vessel. That evaporates the water away. 

Q. How long do you subject it to that ? A. Three hours. 

Q. By that time the water is evaporated ? A. By that time it does not sensibly lose weight^it is 
dry by the time. 

Q. What is left is not affected by the steaming ? A. That is so. I had better explain that, you 
may go on drying it for any length of time; it will continually lose a very small quaniity. The me^d 
pursued by Public Analysts is to weigh it at the end of three hours. 

The Recorder: Is this method impugned ? 

Mr. Cottingham : Certainly. We say that this method is entirely obsolete, and founded upon a 
false basis. 

Mr. Gully: “ Obsolete ” means by the other side ? 

Mr. Cottingham: It is obsolete in the opinion of all practical scientific men, Dr. Yoelcker among 
others. 

Mr, Gully: When you have evaporated the water, you proceed to get rid of the fat? A. Yes; we 
use any fat solvent, and that is poured upon the milk solids which are left in the vessel, and it is heated 
on the bath; and then the liquid portion is decanted off. 

Q. And yon pour on ether, I believe ? A. Petroleum ether; ordinary ether will do, or benzoline. 
That is poured upon it, and then decanted off, and it gradually takes away all the fat. 
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Q. You mean that you steam ft away ? A. Yon pom it off. The method of analysis differs from 
the one Mr. Cottengham will bring forward, I suppose. Inasmnoh as the material is not detached from 
the Tess^ therefore we only pour it off. If it were detached from the vessel we should have to filter it. 
We do not powder ft. 

Q. By means of ether yon s^arate the fat from it ? A. Yes, that is so. 

Q. Leaving a lesidnnm of non-fatty solid matter ? A. Yes. 

Q. That yon found to be 8*67 in the one case and 8*62 in the other? A. That is so. 

The Becorder: Con yon tell me how it happens that the antdyses were different when these two 
samples of milk were ia3sm from the same churn, or from a portion of two bhnms mixed together ^ A. I 
am afraid the last witness has not put the case clearly if yom Honour xmdersiands that to be the case. 
The milk was not taken from two chums mixed together. Each of those samples was taken from 
separate chums. Those separate chums, from the method adopted at xxMst farms, axe likely to ocmtoin 
milk of different cows. 

The Becorder: That has cleared up what I wanted to know. 

Mr. Gully: Sample 203 yon understood to be a sample from one can ? A. I understood the 
evidence to he so; but I have nothing but the numbered sample. 

Q. And sample 204 from another can ? A. Yes. There might be a greater difference between the two 

even than there is. 

Q. One can might contain the milk from one dozen cows, and another can the twiITt from n.'nfitliAir 
dozen cows? A. Quite so. 

Q. Whiiffi may account for the small discrepancy? A. Yes; and there might be a larger discrepancy. 
There frequently is ftom oans from the same farm. 

Q. Your difference is *5 per cent, between the two ? A. It is 5/lOOtluL 

Q. *051 mean? A. Yes. 

Q. You have described the method. You are a Member, I b^eve, of the Society of Public Analysts ? 
A. lam, 

Q. Is that a Society to which most of the Public Analysts of counties and boroughs belong ? 
A It is; and a large number of other analysts also belong to the same Society. 

Q. You have great experience in analysis of milk ? A I have—.500 samples per Ay^r^nr^ for the 
last two years, and 400 samples for the previous five or six years. 

Q. Is that induding experiments for your own satisfaction? A. Yes. 

Q. Is the system yon have described that whidi you follow ? A It is j and it is in general nse 
among Public Analysis. 

Q. As the result of your general knowledge and experience, which do you find to be the best and 
safest method of analysing milk ? A. The one originally adopted, and generally adopted by Publie Analysts. 

Q. Does 8*67 and 8*62 shew adulteration in your oidnion ? A It does. 

Q. To what extent ? A I calculated it out to the extent of 4 per cent.—that is calculating it to the 
lowest limit which the Public Analysts found from a dairy of cows, when their method was followed, which 
is 9 per cent. 

Q. I do not understand that? A. The lowest amount of non-fatty solids that has been found on an 
analysis of genuine milks by the method adopted by Public Analysts is 9 per cent. That is the standard 
I take. 

Q. Any milk sherwing a less amount of solids not fat than 9*00 per cent, shews adulteration? A. It 
does. 

Q. To work out how much water that shews is only a matter of arithmetio ? A Quite so. 

Q. You say that the difference—the 4 per cent, was water ? A 4 per c^t. of water. 

Q. You can shew how you work that out if you are asked ? A. Yes. 

Q. You say that 9 per cent, is the standard, so to call it, that you take ? A. It is the It 

is rather a limit than a standard; it is the limit below which the Publie Analysts did not deem it advis¬ 
able to permit the addition of water to milk. 

Q. What do you find is the actual quantity of solids not fat in pure milk ? A. I have made a series 
of analyses of milk from cows milked in my own presence; 173 cows gave an average of 9*3 milked in 
my own presence. 

Q. They were milked in your own presence, but did you see the milk put away yoursdf that was to 
be sampled ? A. Yes, I carried it myself. 
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Q. Is that of importanoe in your opinion? A. That is vezy important. I may say that 1 was 
assisted in some cases hy Xonr inspectors. It would he impossible to see a dairy of cows milked i£ one person 
only were to sapervise it. If the object is to prevent the introdnction of water one person conld certainly 
not do that. 

Q. That has ^ been done under your own personal "superintendence, and what did yon find the 
result was there—what was the average of solids not fat? A. 9*8 the average. The fat is also very 
hi^— 3*68. There was nearly 18 per cent, solids. 

Q. In how many different farms were those cows—or was it one dairy ? A. They were in 17 different 
shippons, 6 different farms in Cheshire and near Manchester; the cows were stall*fed and grass>fed and 
all varieties; some morning’s milk and some evening’s milk. 

Mr. Gully: Did yon find that the cows being stall-fed or grass-fed made any difference in the amount 
of solids not fat ? A. I have two samples here—the first of a lot of six shewed 10*52. That is one of the 
samples of grass-fed and 9*17 is the lowest there. Then I have stall-fed. 9*1 is the lowest and 9*44 is the 
highest of the stall-fed. This was a large farm near the town—near Manchester. 

Q. What do you find those range from ? What do yon find are the limits of the range altogether ? 
A. From 10*62 down to 9*01. 

Q. That is the lowest of 178 cows ? A. That is the lowest. There are 95 more cows which were 
not milked in my presence but in the presence of our inspectors. 

Q. You say they were not milked in your presence ? A. That is so, but I have analysed those. 

Q. And no pure milk ought to contain l^s than 9*00. A. That is so. I did not find a singpie dairy 
less than 9*00. 

Q. Have you made many experiments with the same view before, besides your large experience in 
analysing for cases of this description ? A. Yes. 

Q. Do you find that pure milk always contains at least 9 per cent. 7 A. That is my experience and 
there were very few oases where 1 found it as low as 9. 

Q. Did you make the analyses of 208 and 204 in precisely the same way in which you have made all 
others A. Precisely. 

Q, Speaking as a scientific man have you any doubt that those were adulterated to the extent of 4 
per cent, with water ? A. From my experience of the milk of cows I have no doubt whatever. 

Q. Have you experimented also upon milk when it has been fresh and pure and upon the same milk 
afterwards when it has become decomposed? A. lhave. 

Q. Do you find that you are able to test the one analysis by the other. A. No. I find from my 
expeodenoe that it is impossible. There is no relation between the length of time and the decomposition. 

Q. In the first place the setting in of decomposition I believe does diminish the amount of solids not 
fat ? A. It does. The sugar is acted upon principally. 

Q. The longer the decomposition goes on and the greater the amount of decomposition the greater 
the diminution ? A. That is so. 

Q. Is there any precise rule as to when decomposition sets in or as to what its rate is ? A. None 
whatever. It would depend upon the temperature and the condition of the milk, the conditions as to 
keeping, upon whether the milk had been watered or was pnre—all those affect the rate of decomposition. 

The Beoorder: And the state of the aimo^here ? A. Quite so. If you take a sample of perfectly 
pure milk, and water it and put a portion of the pure milk by and a portion of the adulterated by, at the 
end of seven days yon will find a difference in the rate of decomposition. 

Mr. GuILy: If it has been already adulterated with water it will decompose at a different rate to a 
portion of the same milk which has not been so treated ? A. Yes. 

The Recorder: How fast or how soon ? A. There is no law which governs it apparently. 

Mr. Gully: Have you been able to ascertain any rule about it? A. I have not. 

Q. Except that decomposition does tend to diminish the weight of solid matter ? A. It does. I may 
menticm that ten years ago it was attempted to estimate the solids in ttiiTIc decomposed by neutralizing it. 
A paper was written at the time, hut it was proved that it was totally unreliable. 

Mr. Cottingham: "Whose paper was it? A. Dr. Stevenson’s. It is in the Sodely’s proceedings. 

Mr. Gully; Your opinion is that tests of decomposed milk are not rdiahle ? A. I could and would 
pronounce no opinion as to results of any analysis of decomposed Tnilk. 

Q. Would you condemn decomposed milk <m an analysis? A. I ahoald say I was rnin liift to pxo- 
zmuxLce an opinion upon it. I do not mean simply turned sour, but decomposed. 
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Q. 1 TULdeorstand that Dr. Bell 1)7 his analysis brings out 8*20 and then he adds a oortain amount. 
A. From a table in his book. 

Q- Dr. Bell has written on this snbjeot, therefore yon are fainiliar with his views no donbt. A. I am. 

Q. And yon heard what he said before ? A. I did. 

Q. He added 4/lOths to make it up to fresh milk ? A. Tes. 

Q. Is that in your opinion a proems lhat can be relied upon ? A. I fail to see how he can apply that 
4/lOthB to the milk he analysed. That 4/lOthB may be a proper average, it may apply to some partioulnr 
milk; but there is no possibility of applying it to any specitd milk. 

Q. It may or may not be a proper average upon a number of experiments ? A. Yes, 

Q. But would those experiments shew a very great range of difference ? A. Yes, they would. 

Q. Would some shew no alteration? A. Undoubtedly. 

Q. And some a very great change ? A. Yes, much beyond the allowance there even. 

Q. Dr. Bell brings it out in the first instance at 8*20. Does he use the same process that you do ? 
A. I judge not from the book m which he published his process. It is entirely different. 

Q, You know what Dr. Bell's process is ? A. I do. 

Q. Is that the same process as yours ? A. It is not. 

Q. Would that bring ont the same result in figures of solids not fat if you and he were both to 
ani^T^ pieoisely the same milk. A. It would not. 

Q. If you brought out for example 8*67, what would you expect his analysis to bring out? A. I 
^ould judge it would he uncertain. 

Q. Then you do not think his as certain a method to begin with as your own ? A. I think not. I 
may be allcwed to point out the reason, perhaps ? 

Q. Yes. A. It is simply because the milk is not dried thoroughly, but is left in a pasty condition in 
Dr. Bell's method, and then ether is added to that for the purpose of dissolving ont the fat. The milk 
being in a pasty condition when it was done, water would be there, and the effect of ether being added 
to the water would be to dissolve out some of the sugar. The ether will not of itself dissolve the sugar, 
and the effect of putting it on when water is present is to decrease the solids not fat, and increase the 
fat. This will vary according to what m'jy be the pasty condition, and when analysing what mny be 
a pasty condition to one man would not be a pasty condition to another. 

Q. Do you find that he brings out moie fat than you do in your analysis ? A. I havb looked 
through the series given by him, and find that the fats are always high. You will find there is an 
increase of fat in both cases—-Kos. 203 and 204. 

Cross-examined by Mr. Cottingham: 

Q. Can you tell us about this Society of Public Analysts: how long it has been in existence ? 
A. I think since somewhere about 1874 or 1875. 

Q. It came into existence perhaps a Httle before the passing of the Act of 1875 ? A. It came into 
existence immediately after the passing of the Act, which appointed Public Analysts. It could not 
exist before. 

The Becorder; After the passing of the Adulteration Act ? A. Undoubtedly. 

Mr. Cottingham: Was it in existence at the time that this hill of 1875 was passing through 
Oommittee? A. It was. 

Q. This m i uiTnum standard of 9 per cent, is what is called the WanMyn standard? A, Public 
Analysts' limit. 

Q. Was not that 9 per cent, standard introduced by Mr. Wanklyn ? A. Professor Wanklyn first 
observed the constancy of milk solids not fat. 

Q. When was that 9 per cent, established for the first time? A. It would be at a meeting of 
Public Analysts. 

Q. When ? A. I cannot call it to mind: it would be 1874 or 1875. 

Q. It is founded I believe upon an average ? A. By no means. 

Q. Do yon understand? 

The Becorder: Mr. Cottingham, he perfectly understands. He says it is not founded upon an 
average; it is a limit. 

. The Witness: It is not an average. The average would be very much that. 

Mr. Cottingham: How do you get at that ? 

The Becorder: He has explained. I should be sorry to lecture upon such matters, hut I I 
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understand him. He says that it is not an ayerage, it is a limit; and no good milk would have less 
than 9, and that the average of the contents of good milk would he somewhat higher. 

The Witness: That i« so. 

Mr. Oottingham,: Will yon explain to me how this 9 per cent, is arrived at ? What is the process 
hy which it is arrived at ? 

The Becorder: It is arrived at in the way he has explained. 1 do not say that it is right, hut he 
has explained it; and by a series of experiments he has made, he finds that in no pure milk is there 
less than 9 per cent, of non-fatty solids. 

Mr. Oot t ingham: I will put it in another way. At all events the mode in which it was arrived at 
by Wanklyn, and also by you, was by treating a small portion of the milk in the way you have described. 
Youdiy it for about three hours? A. That is so. 

Q. In these experiments and these analyses did you first weigh the total soUds. Then having done 
that you extracted the fat ? A. Yes. 

Q. Did you weigh the fat? A. No. 

Q. Did you extract the fat by treatment with ether? A. Benzoline, or petroleum ethef. 

Q. Then what did you do with the residuum not fat ? A. The non-fatty solids were dried then. 

Q. How were they dried ? A. In the water-bath. 

Q. How long were they submitted to the drying process ? A. Three (juarters of an hour. 

Q. Did you weigh then ? A. I weighed them. 

Q. 1 did not understand you to say that you dried either the fat or the non-fatty solids to a 
constancy ? A. Yes, there were weighings in between, and when they had practically ceased to lose 
wei^t. 

Q. Never mind practically. Did you dry either the fat or the non-fatiy solids down to a point 
where they could lose no more weight by the process of drying® A. What limit? When they ceased 
to lose 1/lOOth of a grain I should say they were practically constant. 

Q. Do you mean to afilrm as a matter of science that you diied the fatty or non-fatty solids down 
to a point at which they could not lose any more ? A. I should say 1/lOOtli of a gram would be a limit. 
•01 would bo the loss probably when you had dried down for thiee hours. 

Mr. Gully: Do you mean there would be only that left to lose? A. That would be the loss in the 
weighings at intervals of half an hour probably. 

Mr. Oottingham: That was the result of your three hours drying of the fat ? A Three hours drying 
of the total. 

Q. You say you extracted the fat and you dried the fat three hours ? A. No. 

The Becorder: Not fat; the total solids ? A. I dried the total solids for three hours and then ex¬ 
tracted the fat and dried what was left for three-quarters of an boui*. 

Mr. Oottingham: You weighed the total solids. Why did not you weigh the fat ? A. It is a matter 
of arithmetic. If I weighed the fat I should not weigh the solids not fat, because the loss of one leaves 
the other. 

Q. You first weighed the total solids and then you extracted the fat. I want to know why you did 
not weigh the fat that you extracted ? A 1 find the other method is accurate. 

Q. There is a more modem method of analyis than that which you adopt. Supposing that you had 
dried both the fat and the non-&>t to a constant weight, would not that have given you a difierent result 
from the 9 per cent, on the same milk ? A Yes. 

Q. That is to say that the same milk treated by the modem method of drying would shew less per 
cent, of non-fatty solids ? A. It is not a modem method. 

Mr. Gully: That is your word, Mr. Oottingham. 

Mr. Oottingham: We will call it the other system ? A No, a system. 

Q. At all events it is not your system? A. It is not and it is not the system adopted by Public 
Analysts. 

Q. You will not be surprised to hear that it is the system of thb Government Analysts? A. I under¬ 
stand it is from the book. 

Q. Ypu admit, as I understand, that if you proceed hy the other mode in vogue with the Government 
Analysts you would have come to a different result—you would have got less non-fatty soUds from the 
same milk? A. Less solids. 

Q- Would you not have got less non-fatty solids by that other method? A No doubt. 

The Becorder: Why? A If it loses ^of a grain in half-an-hour it would possihly lose in the 
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oonzse of drying a oertain amount of oiganio subsianoos wliich. decompose to some extent on heating. 
That was one object in the method adopted by the Publio Analysts—to avoid that, and to have one settled 
way of doing it. 

Q. What would be the difference of non-&t1y soUdB arrived at by the two different processes? 
What would be the difference in weight ? A- That I cannot say. Milks would possibly decompose in a 
different way on heating strongly and for a long while—they lose water of constitution. 

Q. Ton say you found 4 par cent., or you deduct 4 per cent, of water. Did you apply any test what¬ 
soever except the presence of the minimum 9 per cent. ? Al. I did not. 

Q. No i-n the speoifio gravity of the 'n»nk f Au 1 did not take the speciffc gravity. 

Q. "What was the quantity—how many grammes did yon analyse ? A. 100 grains was the quantity 
I need. 

Q. Now as thiB 4 per cent, of water. That is a very small amount of adulteration is it not ? Tes, 
it is. 

Q. Supposing a triffing Tnifttafefl of a few grains in weight to be made, it would make a corresponding 
difference in thA amount of adulteration ? A. It would. A mistake of 10 grains would make a difference 
of 10 per cent. 

Q. 10 per cent, of water ? A. Yes. 

Q. A Tnigtftkfl of 10 grains in the weight would make the difference ? A. Yes. 

Q. You did wei£^, but you did not measure ? Al. 1 weighed and delivered it into the basin with a 
measure. I alwx^ weigh. The calculations are all made upon wei^t. 

Q. Did you perform this analysis on du^dicate ? A. 1 did. 

Q. You know Mr. Otto Hdmer ? A. Yes, he is here. 

Q. He is called on your side ? A. Yea. 

Q. I hold in my hand numbers of a paper called Thx AsaiiYSt. I believe it is publiiffied very much 
under the protection of the Puhlio Analysts? A. It is the Society’s JoumaL You may take it that it 
repieBenia the opinions of the Society largely. 

Q. Just give me your attention to this. Here is a paper read by Mr. Otto Hehner in April, 1882. 
1 ask you do yon agree with it? 

Mr. GuUy: I will call Mr. Otto Hdmer. 

Mr. Oottingham: I am cross-examining ibis gentlemen. This is the paper—On Some Points in 
Milk Analysis. By Otto Hehner, F.O.S., F J.G. Bead before the Sociefy of Public Analysts’ on 15th 
March, 1882.” (AisiiiXST, vol. vii., page 60.} 

Q. Do you agree with that? A. If you alter the method you alter the limit; then I quite agree. 

Q. If you had dried for rix hours there would have been the difference between 11*27 and 11*21 ? 
A. There is no difference at all there. 

Q. The result at the end of three hours was 11*27, and at the end of six hours 11*21 ? Al. A 
of I said there would be a difference of in an hour. 

Q. Then he takes 5*0916 grammes treated as above. 

Weight of residue after 2 hours *5764 or 11*32 per cent. 

8 „ *5727 „ 11*26 „ 

4 „ *6714 „ 11*22 „ 

5 „ *5702 „ 11*19 „ 

6 „ *6698 „ 11*19 „ 

So that you see from this the weight is gradually dirnTnlaTiiTig down to *bia point. 

Mr. QuUy: That is just what this witness has told us. 

The Witness: What is the last temperature at which he dries ? 

Mr. Oottingham: He goes on to say “ It appears to me that as much more concordant results are 
obtained when the solids are dried to constant weight than for three hours only, and that as the fat is 
much more completely, readily and with a less amount of trouble extracted in an extractor such as 
Soxhlet’s,”—^that is a mode of extracting different from the mode you employ—“ it would be well to discard 
the old plan, and accordingly to lower the limit of solids not fat from 9 to 8*5 per cent.” What do you 
say to that, Mr. Estcourt ? Do you agree ? A. I agree that you may get anything by a change of 
process. I can invent another process which shall get you still lower solids or raise them higher. 

Q. If you have a process that is correct; if this process is a correct one, it results in obtaining from 
the same milk 8*5 of non-fatty solids instead of 9 ? A. And it also results in obtaining from the genuine 
milk 8*5 also. 
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Q. Then what becomes of your standard of 9 per cent, as the mlnlmnm foi non-fatty solids in 
genuine milk ? A. If that method is adopted then the standard would have to be lowered. 

Q. Can yon support yonr standard after that ? If where yon adopt another method you get by 
treating the same milk only 8-5 of non-fatty solids instead of 9 per cent, by your method, upon which 9 
por cent, yon found the 4 per cent, of adulteration, how can you support your standard ? A. I scarcely 
understand your question, I must confess. I am prepared to say that you will alter the figures by 
altering the method. 

Q. How can you say that your standard of 9 per cent, is an infahible standard ? A Because 
we do not alter the method ? 

Q. We say that you do not use the proper method ^ A. Ah, we do not agree with you there. 

Q. Yon have abandoned 9 per cent, once, you had to lower it f A. No, I have no recoUection of 
any such thing, Do you mean me personally ? 

Q. It was 9*8 onoe ? A. No. 9*3 was used as a basis for calculating the amount of adulteration by 
some antdysts. 

Q. So much for Hehner. Do you know Mr. Bernard Dyer ^ A Yes, he is a Member of our Society. 

Q. I am now reading from The Analyst of April, 1881. Some Analyses of ^Ik, by Bernard Dyer, 
F.O.S., FJ.C. (See Analyst, page 59, voL vi.) Bead before the Society of Public Analysts, on the 16th 
of March, 1881. Then he goes on and gives the results on the 8th, 9th and 17th of July. He brings out 
these amounts of solids not fat—^9*15, 9*52, 9*36,8*82, 9*05 and 9*02. There are two of those instances 
in the same month below your standard. 

Mir. Gully: 1 ask you. Sir, whether we are to have experiments brought forward whi(fii nobody knows 
anything about. 1 do not know whether Mr. Dyer is here or not. He is certainly not here for ns. My 
friend is putting these figures to the witness and asking wheiher he agrees with them. They are experi¬ 
ments upon certain cows. How can he agree or disagree. We know nothing as to how the samples 
were taken or how the results were obtained, and upon cross-examination they are quite worthless. My 
friend’s question is—** Do you agree that sudi and such cow’s milk, when tested, produced such and 
such results? ” 

Mr. Oottingham: 1 ask him how he supports his minimum standard of 9 per cent., or the standard 
of this Sooiefy in the presence of this statement, and these experiments made and offered to the Society 
by one of the members. 

The Becorder: If 1 am not wrong, 1 understand his answer to be this with regard to Mr. Hdiner: 
That a different process of testing will bring out different results ; and if you adppt a different process 
of testing you must of course adopt a different standard of purity. That 1 can perfectly wdl understand. 

Mr. Gottingham: 1 think 1 have not made my point dear. The standard which he sets foith, 
which is the 9 per cent, standard, cannot be an infallible standard. 

The Becorder: Nobody, as far as 1 know, ever suggested that it is an infallible standard. The 
suggestion is merely that it is an accurate standard. 

Mr. Oottingham: 1 think I have not conveyed my point ? 

The Becorder; 1 think 1 see your point, and 1 think 1 see the answer to it. 

Mr. Oottingham: This 9 per cent, is arrived at by a certain process. That process according to Mr. 
H ehner is not the most reliable process, and he has substituted another. When some of the same milk 
whidi yidds 9 per cent, as a TninimuTn only of non fatty solids is treated in the other way, it lowers the 
amount of non-faity solids to 8*05. 

The Becorder: 1 am not expressing an opinion. 1 am only repeating what I understand this 
gentleman says. His answer is perfectly sensible and perfectly intdligible even to my mind, and 1 know 
nothing of these matters. 

Mr. Oottingham: We are upon the question of the standard, and when we find that this standard 
IS impeached and the method by which it is arrived at is impeached also, 1 want to know from Mr. 
Estcourt how he can assert that that standard is a reliable one. 

The Becorder: He has given his reason, and it appears to me to be a very good one. I am afraid 
shall expose my ignorance, but 1 will venture to put in my own words wbat 1 understand. You are 
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to boil & o&rt&in quantity of the thing three times 'with ether. That will prod'u.oe a oertain result. 
That ini^i be a Y&rj good standard. If you boil it six times you produce different results. 

Mr. Oottingham: Let me put this question to you. Supposing you had adopted the second method 
and brought out the non-fatty sohds 8*5, would you have pronounced the milk to be genuine ? A. 1 
have already said that I do not understand the method to be an accurate one, therefore 1 should not 
pronounce an‘opinion founded upon it. A portion of the solids not fat are dissolved out. 

The Becorder; If you thought that was a more correct method of analysis you would then bring 
your standard down from 9 to 8. 

Mr. Oottingham: "What reason have you for saying that the former method of evaporatiag for 
three hours, but still leaving a quantity of moisture not evaporated, and still leaving weight that might 
be got rid of- 

Mr. Gully: He has not said all that. 

The Witness: I do not say that moisture is left at all. 

Mr. Oottingham: The method that you adopted was drying for three hours ? A. Yes. 

Q. You admit now that there would still he a residuum of moisture ? A. I have not admitted that. 

Q. Bo you contend still that after evaporation for three hours yon would get do^vn to a constant 
weight? A. No. I will explain it if yon like. 

Q. Answer the question. 

The Beoorder: He is giving yon his answer. 

The Witness: I say that the milk is decomposed by heating for a long time, when decomposition 
causes the loss, and not a loss of moisture. 

Mr. Oottingham: You axe speaking in the presence of many other chemists who will be called 
l^-and-bye. A. Yes, I know that. 

Q. You know Br. Voelcker? A. Yes. 

Q. Yon say that the more recent method is not a reliable one, and that the method you adopted 
is the proper one ? A. It ia more reliable I say. 

The Becorder: You do not say that the other one is not, but you say your own is the best? 
A. Yes. 

Mr. Oottingham; You admit that the different methods would produce different results? A. Yes, 
and different standards. 

Q. The writer of this paper, Mr. Bernard Byer, goes on to say this, that on the 4th, 5th, 11th, 
12th, and 18th August, he finds that the non<fatty solids amount to 8*71, and with that he concludes 
his experiments. Then he tajs—“ It will be noticed that B ’’-—that is the Table I have last referred 
to—*^aveiaged only 8 7 per cent, of solids not iat, and only on one occasion was the limit of the 
Society actually reached, viz , on Aug. 19th, when the morning milk yielded 9*08 per cent, of solids not 
fat.” 

Mr. Gully: I think, Sir, that you should know^ that this was the milk of separate special cows 
which were fed and expeiimented with in different ways to show what the efiect upon their Tnillc was. 
I cannot see what light it throws upon this. 

Mr. Cottingham: It shows the variation of the standard—whatever it is worth. (The Analyst, 
vol. vi., p. 61.) 

Q. I want to know what yon say to this: “ The proportion of fat should be veiy carefully considered 
in conjunction with the solids not fat befoie an opinion as to adulteration is pronounced.” Yon say 
that the propoition of fat is of no account at all? A. I will answer if yon permit me. 

Q. 1 understand you to say that you do not consider the amount of fat any test at all? A. I will 
give you an explanation which will satisfy you if you like. 

Q. I want to get your answer. 

The Becorder: He cannot answer categorically Yes or No. 

The Witness: If I were analysing a sample of cream which contained 20 or 80 per cent, of fat, I 
should find the solids not fat ^e^y low indeed, probably only 7 per cent.; but the fat there would be 
very marked in its amount— 20 pti cent, instead of 2*8 or 2*6—and that amount of fat would be 
accompamed by a diminution of the amount of solids not fat; both of them cannot exist in the same 
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100 grains; one is depressed and the other is raised. In that case if I found a large amoimi of fat 1 
should not oondenm the nulk; I should know it was a cream. 

Mr. OuUy: He says he ^ould know that they had given Itinn a specimen of cream and not of milk. 

Mr. Cottingham: "When you said that you did not weigh the fat, I understood you to say that you 
did not weigh it because you thought that the presence of an amount of fat was of no value at all in 
estimating the amount of non-fatty solids ? A. I find that the readiest, and best, and most oertain method. 
It is equally as oertain as weighing the fat. I deducted the solids not fat from the total solids. 

Q. You say that the amount of fat is of no moment at all in the estimation of the non-fatty solids 
when you test for water. Do you think that the consideration of it is of any moment in testmg for 
adulteration by water ? A. No, not unless it exceeds a oertain amount. 

Q. ** The proportion of fat should be very carefully considered in conjunction with the solids not 
fat before an opinion as to adulteration is pronoxmced.” Gan you reconcile your pioposition with that 
statement ? A. Yes, I have given you an example. If it were a cream 1 should consider the fat. 

Q. The fat in this case that we have been dealing with now was over the Society’s standard was it 
not ? A. It was. 

Be-examined by Mir. GuUy:— 

Q. You have told us the number of hours that you apply heat. In one way ox another, first you 
getridof the water, then you get rid of the fat? A. Yes. 

Q. Applying the process of yours, and the amount of heat that you do apply by that process, ought 
pure milk to have at least 9 per cent, residuum of solid non-fatty matter? A. It ough^. 

Q. Applying the process, you mean? A. Yes. 

Q. Is it a rule which you have found invariable in your experiments ? A. I have. 

^ Q. You say the non-fatty matter may safely be put as 9*8 ? A. Yes. 

Q. If you go on applying heat—excessive heat if need be—^to the residuum, will you go on ^TTnT7i7H>iiT>g 
its weight? A. Yes. 

Q. Supposing you were to go on for days applying a red heat it would reduce it to adies? 
A. Yes, undoubtedly. 

Q. The weight of what was left would be infinitely little’ A. Quite so. 

Q. Is it a question of judgment at what point it is not worth while going on to apply heat ? A. It 
was foxmd by calculations and experiments that three hours was sufficient, and it was agreed that it 
should be the method. 

Q. The experiment of Mr. Hehner, which my friend read, seems to have shewn that they got only 
a loss of 6/100 after applying three hours of additional heat to the residuum ? A. Yes. 

Q. That is 1/lOOth part of a grain per half hour ? A. Yes. 

Q. Is it in your opinion worth carrying on that experiment ’ A. It is not. 

Q. Have you got all that is practically valuable for the purpose of testmg at the end of the baafaVg 
in your expenments? A. Yes. 

Q. After a certain application of heat, when you have got rid practically of all moisture, is what is 
diminished by the continued application of heat the solid itsdf? A. Yes. Then the solid itself 
begins to decompose. 

Q. You say fox the purpose of ascertaining reiJly what is the amount of solid residuum, yours is the 
proper method ? A. With the limit that we apply it is the best method. 

Q. I suppose that it would be almost impossible to ascertain the precise moment or second of time 
at which you ought to cease, or at which you would he able to say—Now I have exhausted every particle 
of moisture, and have not exhausted a single partide of solid? A. That would depend upon the 
delicacy of the balance simply. 

Q. I^ would be a thing almost impossible for any man to draw ? A. Yes. 

Q. You have drawn it from your experience as nearly as you can ? A. Yes. 

Q. If you follow the other experiment and continue the heat, you get a lower fignre when you 
leave ofiheating? A. Yes. 

Q. Does it make any difierenoe as to what is the qualify of the rnillr ? A. Granting the same 
standard it cannot affect it. 

Q. If you know what the diffeorenoe of process is, are those two quite oonsisteni ? A. Th^ ara 

Q. That you should bring out 9, and somebody else should bring out 8*5? A. Yes, or 6*6, or 8*8. 

Q« Tlien less than 9 under your process you say is a sure sign of adulteration ? A. I do. 

You know nothing personally of these experiments which have been read to you ? A. I do not. 
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Q. How those samples appeating there were taken yon do not know ? A. 1 do not. 

Q. On that a good deal depends? A. That is so. 

JAMES ALFRED WANKLYN, swosN.—Examined by Mr. Hopkinson: 

Q. I think Mr. Wanklyn yon are a Member of the Royal College of Snrgeons, and yon are Pnblio 
Analyst for Peterborongh and Shrewsbnry, and other places ? A. I am. 

Q. Ha^e yon analysed many thonsands of samples of mHIr for dairies ? A. Yes; during the last 
thirteen years 1 have analysed thonsands of samples. 

Q. Is the method yon employed in analysing those substantially the same as that which has been 
named by Mr. Estconrt to-day ? A. Substantially it is the method brought out by myself about the 
the year 1870, and it is generally adopted by the Pnblio Analysts. 

<J- And in this method yon for three hours evaporate milk at a temperature of 212® Fah. ? A. Yes, 
I keep milk at a temperature of 212® Fah. for at least three hours. In this way I get the total solids. 
Then I take the total solids. Then I extract the fat with ether. Then I take the solution in ether, 
evaporate off the ether and weigh the fat; then I substraot the fat from the total solids, and the 
difference is the solids not fat. 

Q. Is your method substantially the same as that which Mr. Estoourt says that he adopted in this 
case? A. Yes, it is. 

The Recorder: It is not quite the same ? A. The difference is, that they weigh the solids not fat. 
As a matter of fact, I have never weighed the solids not fat. Observations have been made by others 
that the same result is got whether you actually weigh the solids not fat, or get your total solids and 
subtract the fat from it. I regard the method that I use as the safest. I do not say that it is the best; 
I say it is the safest. 4 

Q. What should you say was the lowest limit of solidB not fat in ’milTr analysed by that method? 
A. In pure milk it is certainly not below 9- The average is 9*3. My experience is that in leal Tnilir the 
solids not fat never fall so low as 9. 

Q. That is when you analyse by that method ? A. CSertainly. 

Q. For that method would you say that 9 was a safe standard ? A. That is the limit. 

Q. The safe miuiTnum limit? A. 9 is the safe miniTrinTn limit; 9’8 is the standard, and 9 is 
the limit. 

Q. Yon have read the aoeouni of the method employed by the Analysts at Somerset House? 
A. I have. 

Q. By this method does the heating go on for a longer time than by your method? A. Yeiy much 
longer, and the heating is managed in a different way. They not only dry up in the water-bath as I 
do, but they afterwards dry up in the water-oven. 

Q. Is it possible to incr^se the temperature ? A. It is a very bad method When I 

arranged the method originally I avoided the water-oven. The water-oven is a source of unoeHainty. 
It may be a pressure vessel. 

Q. Increasing the temperature for too long a time would have the effect of decomposing the milk? 
A. Yes—it would de-hydrate the milk sugar. 

Q. Do you find that according to Dr. Bell the milk sugar contains an atom less of water than your 
own ? A. Yes. I should look to get water combined with the tnilk sugar. Apparently Mr. Bell wants 
to get anhydrous milk sugar. I get the crystallized milk sugar with a certain amount of water chemi¬ 
cally combined with it. Dr. Bell writes the formula anhydrous milTr sugar, and apparently works to get 
it. Keeping strictly at 100° and drying in the way I do, you get the hydrated nailk sugar; and if you 
raise the temperature you get off the water which is chemically combined. 

Q. You would decompose the residue ? A. You would decompose the hydrated milk sugar and get 
anhydrous milk sugar. 

Q. Would not the effect of that be if you attempted to set up a milk standard, on the Somerset House 
process, that you must have a lower standard than 9? A. You would have to have a lower standard. 
You would decompose the hydrated milk sugar and get anhydrous Tnilir sugar. 

Q. I th i n k they also state that after the evaporation the residue is moistered with water. What 
would be the effect of moistening mth water before the ether was put in ? A. You risk dissolving away 
a little milk sugar along with the fat. 
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Q. That would be another possible oause of reduction of solids not fat ? A You would get them 
down. 

Q. The solids not fat would be slightly decreased? A. The fat would be increased. 9 is the 
limit. 9*3 is the standard. I always calculate by 9*8. For instance, in this case 1 should say 7 or 8 
per cent, of water. Strictly it diould be “ Most probably 7 or 8 per cent, of water, but 4 certainly ”— 
“ at least 4, but most probably 7 or 8. 

Q. When the standard is 9, you thinh that the minimum amount of adulteration here is 4 ? A. Yes, 
the real adulteration in that case 1 should bdieve to be 7 or 8. 

Mr. Gully: If the milk had been 9*8 or 9*4 in its pure state? A. Milk does contain 9*3 or 9*4 of 
solids not fat according to my method; but as a matter of fact I do not believe that milk ever goes down 
to 9 and the httle difference of *3 is allowed to cover error in manipulation and possible variation. 

Q. Then of course you would say it was perfectly absurd to compare an analysis made by your method 
with a standard made by the Somerset House method ^ A Oertainly. 

Q. In that case you would pass milk that was very much adulterated, I suppose ? A If you used 
my process and applied the Somerset House standard you would pass watered milk undoubtedly. 

Q. With regard to decomposed milk. You have analysed various decomposed milks ? A. I have. 

Q. Is not it a usual result of decomposition, to some extent diminish the amount of solids not fat? 
A It is, but the diminution is very irregular indeed. 

The Beoorder: Under what process ? A. Keeping. If you keep milk for a length of time and then 
examine it, you may hnd the same result as at first, or you may find a loss of solids not fat. 

Mr. Hopkinson: You find that usually the result of decomposition is to diminish the solids ? A. 
Usually, but it is not invariably so. 

Q. Have you found oases in which after keeping for a length of time the milk contains exactly the 
same amount of solids not fat as before keeping ? A I have, or practically the same. It may make a 
very considerable difference, or it may make next to no diJSerenoe, or only a difference within the limits 
of expenmental error. 

Q. Oan you then from the result of an analysis of decomposed milk say with certainty what that 
milk consisted of when fresh ? A. Not accurately. In very gross cases, of course, you could tell. In a 
case where, for instance, it was half water, the ash would ifiiew that. In a very gross case it would shew it; 
but in oases which are not gross the ash, which you rely upon when the milk is decomposed, would shew 
nothing. 

Q. Could you detect 6 per cent, of added water ? A. Oh, no; you could not detect 20 per cent, with 
certainty by the ash. 

Q. Do you think any trustworthy results can be arrived at by a process of adding so mueh per week 
in respect to decomposition ? A. Oh, no; I am sure it cannot. 

The Becorder: I can quite understand that question and answer, but for my own information I 
should like to know whether in the calculations made by the Somerset House Analysts any rule has 
been laid down as to length of time. 

Mr. Hopkinson: Perhaps you will allow me to read the cross-examination which took place on the 
previous occasion. 

Mr. Cottingham: No. 

The Beoorder: Is that the view you take of the course adopted by the Government Analysts? 

Mr. Hopkinson: The view we take of the course adopted by the Government Analysts is this. By 
the actual analysis they found in one case 8*2 per cent, of solids not fat, and in the other case a rather 
smaller quantity. After having found thai as a matter of fact they say this milk is a little decomposed, 
we shall add on so much per day or per week for the loss by decomposition by rule of thumb. 

Mr. Cottingham: Not by rule of thumb. 

Mr. Hopkinson: That is what we say. 

Mr. Gully: What we say is that they have added -^ths on that, and they have done that by this 
process: They have said the milk loses *24 per cent, in the first seven days. Then in the next 14 days 
it loses another *10, and *01 for eveiy following day, and by that sort of calculation they say they 
arrive at a figure of *38 or *40, which should be added to or allowed. 

The Becorder: This witness says that is hdladous. 
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Mr. Gklly: FaUadons altogether. It maj possibly be right on one occasion, or nothing may be the 
right amonnt to allow, or on another oocaaon twice as much as they have calculated should be allowed. 

Mr. Oottingham: Where my friend Mr. Gully got what ho has just stated to the Court I do not 
Icnow; it never has been in evidence at all. 

The Beoorder: I only want to know what the argument is on the case for the respondents. I want 
to be fully informed of what their case is. lam not anticipating what the case of the other side may be. 

Mr. Oottingham: Theiroaseis that their standard is right and their method is right. My case is 
that they are both wrong. 

Mr. Hopkinson: Assuming, with regard to any given sample of milk, that so much a day or so 
much a week was added for decomposition, would you say that the result might be wholly fallacious ? 
A. Certainly. I have known old and apparently decomposed milk give the same figures as at first, or 
very nearly the same figures. 

Q. Even although the TniUr yns apparently decomposed ? A. Yes. I have been surprised at the 
slight altfflation accompanied what appeared to be decomposition. I think it is quite hopeless to 
attempt any correction of this kind. 

Q. If you an addition of so much per week according to any average standard for 

decomposition, you mig^t have passed Tnillr that was watered as much as 7 or 8 or 10 per cent ? 
A. Oh, yes. 

Q. With r^ard to ash. Is ash a reliable test with regard to small amounts of adulteration with 
water? A. No. 

Q. It is a test when yon get to very gross cases ? A. To diow 60 per cent., but it wiU hardly diow 
20 per cent. 

Q. When yun are analydng samples of rniTk either to establish a standard or otherwise, do you 
youis^ see the milk taken? A. I take a very great variety of precautions of one kind or another. 
The samples that I have obtaiaed from dairies were obtained many years ago, and I took wbat I oon- 
ridered efficient precautions. 

Czoas-eramined by Mr. Cottmgham:— 

Q, In making your analyos you usually wei^ tbe fat ? A. I do, and subtract the weight from the 
total solids. 

Mr. Oottingham: You weigb the total solids first ? A. Yes. 

Q. Then you extract the fat and weigh it. Then you deduct the fat, and that gives the weight of 
the solids not fat ? A, Yes. 

Q. Do the different constituents of milk vaiy, or are they in genuine milk supposed to be constant ? 
A. The fat in real milk varies enormou^y. The solids not fat rise from 9*8 to sometimes 10}, but they 
never go down. 

Q. They never go down bdow what ? A. I believe th^ really never go down below 9*8- 

Q. In arriving at your standard of 9 per cent., is that founded upon a number of cases and taking 
the mean~the a\erage ? A. 9'3 is the mean, and is obtained from an immense quantity of work—^my 
work; and it is all the work that I conld lay my hands npon. 

Q. In point of fact that 9 3 is the mean or average of a great number of oases? A. The mean 
probably of many thousand tons of milk. 

Q. May we take it that some of the instances from which this average was taken must have been 
below—showing a lesser quantity than 9*3. A. Teiy slightly below. 

Q. But still there were instances ? A. There must have been. 

The Becorder: I am not intimate with these matters, but same must have been below and some 
above. 

The Witness: Very slightly below. 

Mr, Oottingham: Milk may be perfectly genuine, yet even by your method yielding less 9*3. 
A. Yielding 9 3 or very slightly below 9*3. To allow for that we take the limit of 9. 

Q. In your analyses do you use ether or benzoline ? A. I always extract with ether. 

Q. Your process is that which is adopted by the Sociely of Public Analysts ? A. It is the process 
almost univei sally adopted. 

Q. Do you mean to say that yon have never found in any sample of genuine TnilTi-j non-fatty solids 
to faU below 9 per cent ? A. I have done so many analyses that I cannot answer Yes; but this I can say, 
that I know of no such case where 1‘diould attribute the difference to anything but experimental error. 

Q. I want to know whether yon have found in your own analyses, or whether you will say you have 
never found in your own analyses, a single instance of genmne milk produce less than 9 per cent, of 
ntn-fatty solids ? A. Certainly 1 have never lound that. 
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Q. How has it come down jErom yonr standard of 9*8 to the Tni-niTTm-m of 9 ^ A. It has not come 
down to that as a Tninirnmn, the standard is 9*3—^that is the true figure, hut we admit a limit of 9. The 
limit of 9 is really invented by the Society of Public Analysts. 9*8 is the standard used by me, and 
9 was accepted by me as the limit. 

Q. Except that it is adopted by this body, called the Public Analysts’ Society, is it adopted by any 
other society in England? A. There is no other society in England that the (question would come 
before, as far as I know. 

Q. Has it ever been to your knowledge officially adopted by Somerset House ? A. I have no know¬ 
ledge of what they do at Somerset House. I have never been in the laboratory. 

Q. It is only adopted by this body of Public Analysts ? That does really all the work that there is. 

Q. Tou are not a Member of the Society of Public Analysts ? A. 1 left it some years ago. 1 was 
Yica-President at one time. 

Be-exammed by Mr. G-uIly: 

Q. I do not know whether you know that this same minimum has been actually adopted in the 
United States by law ? A. I know that my book has had a sale in the States. 1 heard that it was re- 
prmted in the States. 

The Eecorder: I want to ask you a q,uestion or two. What are these non-fatty substances ? A. 
They consist of caseine, plus milk sugar, plus mineral matter—ash. 

Q. Do the proportions differ according to whether the animals are fed upon produce from different 
soils ? A. The rdative proportions of milk sugar and caseine vary much—that is to say, one milk will 
contain more milk sugar than another, and one milk will contain more caseine than another. It 
curiously happens that when the caseine is low the milk sugar is high, and when the milk sugar is high 
the caseine is low. The solids not fat are more constant than either ash, milk sugar, or caseine. 

Q Does the mineral vary much? A. The mode of determining the mineral matter as we do it is 
in the percentage accuracy not very accurate. There are only *7 per cent, of mineral matters in milk. 

Q, What 18 the reason why milk from one soil will produce better cheese than another? A. The 
amount of fat is very vaiiahle in milk. 

Q. Not the amount of caseine ? A. No, the great variable is the fat. Oheese consists of fat to a 
gieat extent. It is a popular error that it is caseine alone. The curd is fat and caseine together, and 
it is the curd that makes the cheese. 

Mr. UHAS. ESTCOX7HT bxoax.IiBI).—P urther cross-examined by Mr. Oottmg^am: 

Q. As to these samples that you ha\e taken from the cows, since this case commenced, in Cheshire 
and dsewhere. How were those cows fed —were they highly fed cows ? A. They were out at grass, and 
some were stall-fed upon brewers’ grains. 

Q. Some of them were stall-fed. What propoition of the samples were taken from the stall fed 
cows ? A. I do not know that the grass-fed cows would be. I presume they would be fairly fed. 

Q. You saw the cows? A. Yes. 

Q. Were they all beasts in high condition ? A. I should not say so, they were fair average cows X 
suppose. In some oases they might he better cows than in others. 

Q. Thai is really not an answer. You saw some of the samples taken yourself ? A. A large number 
of them. 

Q. As to the samples that you saw taken yourself, you can speak to the condition of the oows from 
which the samples were taken in your presence. Were they all well-conditioned and well-fed oows? 
A. They were all in fair condition. 

The Recorder: Is it your experience that highly-fed cattle produce better milk than others ? A. It 
is not. 

Mr. OSWALD WILKINSON, swobn. —^Examined by Mr. Gully: 

Q. Are you a chemist by profession in Arcade Chambers, Market Street, and Public Analyst for 
Stockport; were Lecturer on Chemistry at Owen’s College for two years? A. Yes. 

Q. Did Mr. Wardle, the appdlant, bring you a sample of this milk? A. He brought me a sample 
which was numbered 204, which I presumed to he the same. 

Q. When did he biing it? A. On the 27th of ApxiL 

Q. Was it at that time in a state fit for analysing? A. Certainly. 

Q. There was no decomposition ? A. Not that would affect the analysis. It was slightly add and 
somewhat curdled. 
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Q. Did you aualyBe it bj the same process generally that Mr. Estoonrt described? A. A similar 
process, but different inasmuch as I weighed my fat. 

Q. A giTnilftr process except that you weighed the fat ? A. I weighed the total solids and also the 
fat, but not the solids not fat. 

Q. The ffsTYtfl process, but you weighed the fat in addition ? A. Identical, with that exception. 

The Beoorder; Mr. "^anMyn and this gentleman weighed the fat; the other gentleman weighed 
the solids. 

Mr. Gully: He weired it by the same process, but with the added precaution of weighing the fat. 

The Witness: That is so. I did not weigh the solids not fat. I obtained those by difference. I 
weighed the total solids, including solids not fat. 

Q- Did you ascertain by the process that has been described what was the quantity of solids not fat 
and of fat? A. Yes, I got the solids not fat by difference. There were soHds not fat, 8*66 per cent.; 
fat, 2*86, obtained by weight. 

Q. Does that in your opinion indicate adnlteration by water—^tbat is the presence of water not 
naturally in the milk ? A. Certainly. 

Q. To what extent ? A. To the extent of about 4 per cent. I have 3*8 in my report because I 
certified the exact percentage I got from my oalonlation, but 1 should say in round numbers 4 per cent 
if not more. 

Q. You were doing that as you say at Mr. Wardle’s request. Had you any communication whatever 
with Mr. Esicourt in the matter till long afterwards ? A. I could not say how long, but a considerable 
tima 

Q. Is it the process you would always use for the purpose of seeing whether milk had been adul¬ 
terated by water ? A. Yes. 

Q. As far as your experience goes is it the saf^, and is it the process generally used ? A. Yes, by 
Public Analysts. 

Q. Do you think that a test of milk 21 days* old can be fdrly compared with a test of the same 
milk taken while it was fresh? A. I do not think so. I think the results obtained would simply be 
approximate. 

Q. Would you place any reliance upon such a test if you found that you had before you two or 
three tests taken while the milk waus fresh ? A. Ko; I should give the fresh ones the preference 
decidedly. 

Cioss-examinad by Mr, Cottingham: 

Q. You got this sample on the 27th April—^that would be five days after Mr. Estcourt’s sample ? 
A. I recei-sed mine on the 27th at 4.30 p.m., that would be three days. 

Q. Was the milk at all sour? A. It was slightly; it was decidedly acid. 

Q. Wa*^ there incipient decomposition ? A. No; I do not think so. 

Q. Did you lie it the milk first with any alkali ? A. None whatever. 

Q. Do you consider the milk in that sour state is as favourable for analysis without treat¬ 

ment as when the milk is fresh ? A. I think there would be no appreciable difference in the reeult of 
the analysis. I lay that it is not less than 3*8, possibly more. 

Q. You cannot ai*rive at .this deduction from the amount of non-fatty solids. That does not give 
you the absolute determinate quantity of adulteration; it is merely approximate to it. 

The Kecoider: He does not siy that at all, and it is no good trying to make him say it. What he 
does say is that the minimum is 3*8. 

The Witness: It is 3*8, aud I hold to that statement. 

Q. As there is a maximum and minimum, the quantity of adulteration is not fixed absolutely in 
any of these cases ? A. That depends npon what standard you take. The milk may have been very 
rich milk, and then it is much more adulterated. 

Mr. Cottingham: Was not the fat in this milk rather above the standard ? A. No, rather below_ 

2*86 per cent. 

Q. Do you know the standard of the Public Analysts* Society for fat ? A. 2*5 is the lowest miniTyiriYn 
of the Public Analysts* Society; but I believe in genuine milk it is higher. 

Q. It is quite clear from this analysis of yours that the total solids were rather above the Society's 
standard ? 

The Becorder: It is not a question of standard. You keep altering the term. He gives you a 
limit, and he gives you a standard, and you keep calling the limit the standard. 
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Mr. Oottizigham: Your total solids were 11*52 per cent ? A. Yes, and the fat 2*86. I say that 
the TQinifmnn limi t of the Public Analysts’ Society is 2*5, but that is very low ; it is taken as the lowest 
limit. I diould say that 3 is low. 

Mr. OTTO HJEHNEB, swoen. —^Examined by Mr. Hopkinson: 

Q. 1 think you are a Fellow of the Chemical Society, and you are Public Analyst for South 
Derbyshire ? Yes. 

Q. Did you analyse a sample of milk sent to you by the defendant in the month of April ? A. I 
should like to ask the Recorder first whether I am obliged to give evidence on the subject. I got this 
sample from Mr. Wardle, and I consider, until 1 am obliged to give this evidence, that it is the property 
of Mr. Wardle. I am subpoenaed by the borough to give property which does not belong to me. 

The Recorder: 1 do not think the law aUows any privilege in this case. 

Mr. Cottingham: On behalf of Mr. Wardle we do not make any objection. 

The Recorder: Yor are quite right not to wish to give it, because it is to some extent confidential, 
but at the same time there is no privilege known to the law in your case. 

The Witness: 1 got a sample of milk which I was told came from Mr. Wardle on the 28th April of 
this year, and analysed it on that day; the milk was in such a condition as to be capable of being 
properly analysed. 

Q. What was the number of the sample. Was there a number on it ? A. Tho sample was labelled 
** Oify of Manchester, Food and Drugs’ Act, 1875: Sample No. 203.” I declared the sample to be 
adulterated to the extent of about ten per cent.; but I explained in my certificate that the sample was 
sour when received, hence it is impossible to ascertain very accurately the extent of added water. 
Decomposition had not advanced sufficiently to interfere very seriously with the result of the analysis. 

Q. What was the amount of solids not fat found by you? A. 8*29, and fat 2*71. 

The Recorder: Surely I have made a mistake. It cannot be 8*29. A. Yes—-solids not fat. Then 
fat 2*71, total 11*00. 

Mr. HopMnson; What method did you employ? A, Substantially that one which has been several 
times spoken of by other witnesses. 1 weighed the solids not fat. I should say that the method is not 
exactly that which has been used, but it is substantially the same. I have had a good deal of experience 
in anslysis of milk. 

Q. What is your view with regard to the possibility of arriving at the original composition of milk 
from on analysis of decomposed milk ? A. You can never arrive with the same certainty at any result, 
and when a certain point has been reached in decomposition it is an impossibility. 

Q. 1 suppose the rate of decomposition depends upon a very large number of oircumstances. A. 
Very many circumstances. 

Q. Weather and heating ? A. Yes; temperature, time, air, bottling, and a great many circumstances. 

Mr. Oottingham: Decomposition depends upon what ? A. The temperature, the season of the year, 
the amount of water, the manner in which it is filled and bottled, whether the bottle is filled entirely or 
only half full, and many little circumstances of that kind. I would undert^e myself to fill from the 
same sample two bottles, and the one bottle shall decompose at the rate of 2 per cent, per week, and the 
other shall not decompose at all; that is to say I can keep a sample a week at will, or can cause it to 
decompose very rapidly according to circumstances. 

Mr. Hopkmson: Do you think it is possible to make a calculation according to the length of time 
the milk is kept and add that to the result of your analysis as a mode of arriving at the composition of 
the milk? A. You cannot. 

Q. Supposing you employed the process described by Mr. Wanklyn, what should you say was the 
minimum standard for soHds not ffit ? A. 9 per cent, is perfectly fair. 

Mr. Hopkmson: Is the Wanklyn process, or one that is substantially the same, one that is regularly 
adopted by Public Analysts in England ? A. Yes, generally; and the Society of Pubhc An^ysts includes 
pretty w^ every ancdyst in England; and other analysts have scarcely ever milk to analyse. 

Q. What is your opinion with regard to ash as a mode of arriving at the amount of adulteration by 
water. A. You cannot use it for ascertaining the exact amount; but it has some value in connection 
with other estimation. If the ash is veiy low, lower than it could possibly occur in natural milk it would 
help in forming an opinion. 

Q. Milk sugar is soluble in water ? A. Yes. 



S06 


THE ANALYST, 


Q. 1b ih® effect of prolonged lieating to some extent to alter the composition of milk sugar ? A. It 
doeSb If you -we will say a pound of milk sugar pure and dry, and heat for some length of time, it 
will lose in wei^t about 7 or 8 per cent. It loses what is osdled water of crystallization. 

Q. Accordingly if you make a rnilk standard or a TninimuTn standard of milk with the method 
described in Dr. Bdl's book, you would arrive at quite a different result from that which you would get 
by Wanklyn’s process ? A, You would nattondly arrive at a lower result. 

Cross-examined by Mr. Oottingham: 

Q. You will not say that that lower result is not an accurate result ? A. It is not a question of 
accurate result; it is a question of getting the result under certain conditions. 

Q. Your standard of 9 per cent, is obtained under certain conditions ? A And is accurate for those 
conditions. 

Q. This TniTk you say was sour. Did you estimate the amount of acid? A. I did. 

Q. What was the amount of acid? A *51 per cent, of lactic acid which had been generated by 
decompoaiilon. 

Mr. fift ttingbftTn ; You are of opinion that this standard of 9 per cent, is rather too high f A. Kot 
at all. 

Q. Allow me ts draw your attention to your own paper. “It appears to me that as much more 
ooxMxxrdaat results are obtained when the solids are dried to constant weight than for three hours only, 
and that as the fat is much more completely, readily, and with a less amount of trouble extracted in an 
extractor such as Soxhlet’s, it would be well to discard the old plan, and accordingly to lower the limit 
of solids not hit from 9 to 8*5 per cent.” A It was my opinion then and is now that it would be better 
to idter the prooesa and to fdter the limit; but the limit is good for the process, and if you alter the 
process you must alter the limit. 

Q. Do you say that the Wanklyn process or that the Somerset House process is the best f A. I 
give no opinion upon the Somemet House procei^ 

The Beoozder: They are both good processes ? A I do not tbmTt so. I think one is a bad process. 

Mr. Gully: Tell us which is had by aU means. 

Mr. Oottingham: You think that the Somerset House or Government process- A. It is 

not a Government procees. I am a Government official just as much as the Somerset House people are. 
It is not a Government process at all. 

Q. It is the process adopted hy those who analyse for the Government ? A No; we analyse for 
the Government also. It is the process adopted by those gentlemen. 

Q. What do you mean by saying “It would be well to discard the old plan.” What was the old 
jiiain you allude to ? A. The Wanklyn process. The plan that is in use is the old plan. 

Q. That is the Wanklyn plan? A Yes. 

Q. You have advocated disc ar di n g Wanklyn’s plan and you suggested the lowering of the solids 
not milk from 9 to 8*5 7 A. In connection with the process. 

The Becorder; What is the alteration of process ? Give it to us riiortly. A Without putting my 
opinion against Mr. Wanklyn’s, which is more valuable than mine, I would prefer to dry till the i H idg 
cease to lose weight—to dehydrate the milk sugar, and extract the fat in a mannflr which I oonrider 
more convenient than MDr. Wanklyn’s manner. It is only a difference in manipulation. 

Mr. Ootti ngham : Yon prefer not to leave off drying until you get to a constant weight ? A, I think 
it would be better. 

Q. In &ct that was the result you came to by this long table of experiments we have here ? A Yes 

Be-examined l^Mr. Guhy: 

Q. What is it that you ol^ect to in Dr. Bell’s process ? A. I object to the manner in which the 
fat is extracted- Mr. Bell does not only extract fat, hut he extracts other things which he adds on 
naturally to the fat, or rather the fat appears larger by his process than it is, and in consequence the 
solids not fat appear smaller than th^ are actually. 

Q. In his analysis by his process the fat appears larger than it is really at the expense of the solids 
not fat 7 A Yes, that is so. 

Q. That has nothing to do with the mere applying of the heat, has it ? A No, that is in the 
extraction of the ffit. 

Q. By what m e an s ? A By means of ether. It is well known that pure ether will only dissolve 
the fat, but as soon as ether contains water, as it must do in Bell’s process, the sugar of TmlTr ig dissolved 
in addition, and I have no doubt also mineral substances. 
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Q. In his process when he comes to dissolve the f&t, he pats water with the ether 7 A. Yes. 

Q. You say that the effect is not merely to take away the fat, bat something else T A. Yes. Some 
of the solids which go away with the fat is weighed with the fat. That renders it oncertain for the 
porpose of testing the solids not fat. These are the important things to test for in testing for adoltera- 
tion by water. 

Q. Whether yoa dry by the process which yon recommend (which I onderstand is not Bdl’s 
process, bat a process of heating longer and more), or whether you apply the process which yon did 
apply in this case are yoa eqoally satisfied that this milk which yon tested was adulterated by water? 
A. Entirely. I should say that I did not know anything about the statement of the Public Analyst when 
I made my report. It is a perfectly independent r^ort. X was inclined to be in favour of my client 
if anything. 

Dr. A. DUPBE, PJK.S., swoBur.—^Examined by Mr. Golly:— 

Q. Axe you Professor of Ohemistzy at Westminster Hospital, and employed by the Home Office, and 
by the Medical Department of the Local Government Board, and Public Analyst for the Westminster 
Distiiot Board of Works ? A. 1 am. 

Q. Wherever you have reported adulteration there has been a conviction upon it ? A. In every case. 

Q. I want to know what process you have followed in those oases, and what do you consider the 
best process. Al I adopted substantially the process described, but I also weighed the s(ffids not fat. 
1 ihink it gives easier and more acenrate results. 

Q. Do you consider that applying that process, milk below 9 is adulterated? A. 1 have no 
doubt about it in my own mind. 

Q. Is that the principle you always act upon as a Public Analyst? A. I always make my oaloula- 
tion upon 9*8, but X would not r^rt against a milk if it contained 9. 

Q. But if less than 9 ? A. If less than 9 X always report against it. 

Q. Do you consider that an analysis taken of milk when it is three weeks old can be safely com* 
pared with an analysis of the same milk when it was fresh? 1 would not pay any attention to the one 
three we^ old. X think it is'perfectly useleBS. 

Q. Do you find in fact, in your esqperienoe, that where milk is sent out less than 9 per cent, solids 

that it can be brought up to over 9 again ? A. X do not know, but I notice this: whenever my hxspeotoxs 

have not been round for a few months the milk in my district sinks down to 9 and a little below 
frequently; but after they have once been round, and go round again, the next week the milk invariably 
goes up to 9*8 and 9*4. It has never yet been otherwise. 

Q. Prom time to time when you or your inspectors are active, the milk can always be bzon^t up to 
9*8 ? A. Yes. If they go round on we^ days it is 9*3. If they oeoasioiially go round on Sundays it 
is briow 9. 

Q. You know Dr. Bril’s work ? A. Yes, I do. 

Q. I daresay you have read the tables upon which he bases his views in that book ? A. I have. 

Q. Axe those results whirii you say axe from properly taken samples acenrate? A. I do not think 
so. I go further. I say that these tables demcmshate that Mr. Bell’s process is not aocuxate; it is 
demonstrated to be inaccurate by the tables he puts forward; because the most easily taken figure, and 
the one which is generally most accurate—the specific gravity of milk, depends especially upon two 
factors—^npon the solids not fat and upon the fat. The solids not fat raise it, and the fat depresses it; 
hut if you have the total solids and the fat you can always calculate—or even if you have the specific 
gravity and the total solids you can always calculate the solids not fat from the speoifio gravi^ with a 
considerable degree of accuracy. If you look over these tables they axe most extraordinary. There is 
no relation whatever between the fat and the sohds not fat, and the speoafio gravify. You scmetimeB 
get as much as 1086 sp. gr., and instead of giving you milk with more solids it actual^ gives you m il k 
with less. 

Q. Does that confirm you in the opinion expressed by the last witness, that by his process he deducts 
from the non-fatty matter and actually adds it to the fat ? A. Yes, he takes more fat than is realty 
present, and sometunes he adds apparently very much to the fat, and sometimes he adds a little to the ffit. 

Q. Anri you say that that is shewn upon these tables to a great extent? A. To a very oonsid eg sble 
extent. 

Q. And that could not he if the process trere accurate ? A. It could not be. 
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Gross-ezaznined by Mr. Ootirngbam: 

Q. Haye yon recommended proseontions in a great nnmber of cases? A. 1 never recommend 
prosecutions. I only give my certificate. I have nothing to do with prosecutions. I only know when 
a prosecution has taken place. 

Q. How many prosecutionB can you call to mind in which you haye given a certificate of 4 per cent* 
Added water ? A. As it happens 1 have not amongst the 820 samples of milk a single one which is 4 
per cent.; I have one or two 5 per cent. They are generally either above 9 or very much below 9. I 
give them as adulterated to the extent of 5 or 10 per cent. The great majority have more than 10 per cent. 

Be-ezamined by Mr. Gully:— 

Q. In this case the fatfy solids are low ? A. Yes. 

Q. Were there prosecutions in those cases you spoke of where the adulteration was 6 per cent, ? 
A. Yes, and no protest generally: there was some explanation why it must be so; either that the Twiik 
had been left standing in the rain, or that the milk had ran short and they were obliged to buy some, or 
something like that—clearly indicating to my mind a knowledge that it was adulterated. 

Q. Bo you put it in round figures or decimals? A. Always in round figures—about so much. I 
calculate from the 9-3. I would say that this milk was adulterated to the extent of 7 or 8 per cent, of water 

Mr. GHOBGH W l hLTAM WIGNEE, swoek.— ^Examined by Mr. HopMnson: 

Q. I think, Mr. Wigner, you reside in Lonfion, and you are President of the Society of PubHo 
Analysts; and have had great experience in the analysis of minr ? A. I have. 

Q. What should you say was the fair minimum standard, if you employed the process that has been 
described by Mr. Wanklyn? A. I fully agree with 9 per cent, as the limit, but 1 invariably calculate 
upon 9-S when adulteration is once found. 


Q. Bo you think that anything lower than 9 would be too low ? A. Anything lower 9 would 
allow watered milk to pass; in fact 9 frequently allows watered milk to pass. 

... ** fignres giveai iy Mr. Eetcotirt as aoonrate, would you in your judfijnent any Oiat 

^ WM watered to the extent of at leaet 4 per cent ? A. If the sample had been hron^t by one 
Of my mspeotors I should have oertified to an adulteration of 7 per oent. 

'nH' y*?* “ ywuf’iow with regard to the posailnUty of arriving at an accurate analyais of doeompoaed 
^*“^‘**^®^®'*^o“l*»edeoompoBitionhaBgotto auch a stage that there is a oheew 
small m me milk; and it is very uncertain, evea when it has not got ao far as that. 

Q.^ re^ids speeifio wple of milk, can j on say that the original composition of milk oonld 
be amved at by makin g an addition to the analysis of decomposed milk ? a. No, it could not. 

. 'WonM m addition that might be right in one case be totally misleading in another? A. The 
additi^onldlmvetohe regulated by so many different oroumBtanoea that one speoifio oorr^othm 
^ot be ap^ed. A ^t material thing in alteringthe the rate of decomposiiion is that watered milk 

decompoaes at a very different rata to genuine milk. jmia; 

The Beeorder: Easter? A. Oenerally fadter. 

to. Hopkin^; analyaing milk that was decomposed and three or fonr weeks old, oonld you 

of dccampoaed milk? A. Ton might by aoddent oome smnswLt 
near the truth, but there would be no certain^. 

A. Ton would not venture to give a certifioate that milk had not been watered after analysing It 
when it was three or four weeks old ? A. Certainly not. 

Q. Supposing you were analyaing decomposed milk three or four weeks old, wouldyou be incapable 
of P~“oim^g an opmon as to its original composition ? A. In some cases I might be aWe to sav 
th at It h ad ^ ■rotered, hut I should never be able to say that it had not been watered. If it had been 
watered to the extent of 50 per cent. I could tell that. 

Q. Could yon, after such a lapse of time, detect a smaU amount of water ? A. No, certainly not. 

Q. Aeoordmgly you would not certify under such oiroumstances that miiv had been watered or not 

A. Iftheamountof water was very W 

Q. Have yon looked at the tables given in Dr. James Bell’s hook ? A. I have. 
t * ^umn he gives the specific gravity, then he pves the amount of sohds not 

and file Mount of solids which are fat. As Dr. Duprft has told ns, the stpeoifio gravity of milk 
IS hi^e^ the sohds not fat are large, and lower if the solids which axe fat are l 4 e ? 
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Q. Looking at the figures giyen for the speoifio gravity of minr in those tables, and the aznonut 
of solids which are fat and which are not fat, are the results possible ? A. They are q[tiite impossible; 
ih^y are (inite incomparable with anything ever done in analysis of milk before. The tables are such 
as oonld not have been obtained by any accurate process from any samples of milk. 

Q. Look at Table Y. The first column gives the specific gravity, then you have the solids not fat, 
and then you have the solids fat. Take two of those and compare them. Can you find oases in which 
the specific gravity differs largely where the fat is constant, and yet where the solids not fat are not as 
they would be, judged from the speoifio gravity? A. The figures in the different oolmnns do not tally 
one with another. 

Mr. Cotiingham: Which figures do not tally ? A. About half way dow n on page 20, there is a 
figure of 1028*35 in the speoifio gravity column, and as against it there is 10 42 of non-fatty solids and 
5*66 of fatty solids. 

Mr. Hopkinson: That is a low specific gravity is not it, and a very high amount of non-fatty solids ? 
A. A very high amount; a perfectly abnormal amount. 

Q. Is the high qtuantity of fat enough to account for the discrepmcy? A. No. Then about the 
fifth or sixth from the bottom is another one. The specific gravity is 1035*56. 

Q. That is a very high speoifio gravity ? A. A very high speoifio gravity. Then there is 9*71 of 
non-fktty solids and 4*18 fat. 

Q. Axe those two cases possible to be both true ? A. They are not at all comparable. 

!Che Becorder: I have followed everything up to this, but I do not follow this. 

Mr. Hopkinson: Yery shortly it is this. The specific gravity of milk is large if the non -fatty solids 
are large. The non-fatty solids are heavier than water, so that if the amount of non-fatty solids is large 
the specific gravity is large too. That bemg so, one would expect where the specific gravity is 1028*35, 
which is a low speoifio gravity, that the non-fatty solids would be very low also; instead of that we find 
them in this example very high On the other hand, 1035*56 is a hi^ speoifio gravity for milk; yet 
we find in that case where the speoifio gravity is high, that there is actually a lower amount of non¬ 
fatty solids. 

The Becorder: Now I understand. 

The Witness: It is physically impossible that the analysis has been properly oonduoied, unless the 
difference in the fat was sufficient to account for it. 

Mr. Hopkinson: Mr. Wigner has told us that it is impossible for the difference in the fat, whiifii is 
sma-llj to account for the discrepancy. The fatty solids, if high, rather reduce the speoifio gravity, so 
that what we say is, that on the face of this table, as Br. Buprd has said, and as this gent leman says, it 
is quite impossible that these results, in this standard, here arrived at, can be accurate. On the face 
of it they are demonstrably wrong. 

Q. Have you taken other samples which shew the same thing ? A. I have taken out several other 
examples of the same kind. In fact the next line above the first I mentioned wiU iUustraie it again. 
There you have 1083*60 specific gravity, and there are others which shew the same. 

Cross-examined by Mr. Oottingham ; 

Q. About the question of speoifio gravity. You say the speoifio gravity depends upon the amount 
of non-fatty solids? A. And fatty solids. 

Q. The non-fatty solids are composed of sugar of milk, caseine and mineral ash ? A. Yes. 

Q. May not those oonstitueuts differ amongst themselves in the same milk ? A. They do to some 
extent. When the amount of caseine inoreasea, the amount of milk sugar generally decreases. 

Q. That surely would influence the speoifio gravity of the mixture ? A. It would influ e nce it but 
very sli^tly. 

Q. You have been oriticasing these analyses of Dr. BelL Have you made any experfments yourself 
to justify what you have been saying ? A. I have made more than 80 analyses during the last fortnight 
aooording to Dr. Bell’s process. The process you must know was never disclosed till the last hearing 
of case. It bflfl been a seoret process during the last &ght years : it has never been known to 
anybody. 

Q. What are the experiments yon have made on which you found your attack on Dr. Bell’s method? 
A. I have taken SO recent sam]^ of milk which I have analysed in my laboratory by the Waaaklyn 
proooM, and I have analysed those samples side hj side by Bell’s process. 
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Q. Hare you mnAn iJlowaiice in yonr esperiineiits for fhe variation in the non-fatty solids amongst 
theznaelvaB? A. Theie is no allowanoe needed, because X have t^en the same milk side hy side for the 
two prooesses. 

Q. Have you, in the oourse of your esiperienoe, never found genuine milk which had less than 
9 per cent, of non-&t^ solids ? A. 1 have seen genuine milk from a single diseased cow below 9 per cent., 
bFut I have never seen it from a herd of cows. 

Q. Have you never seen it in any case other than that one case ? A. I have seen it in other oases 
with foot and mouth disease. 

Q. Have you never, except ha case of cows having foot and mouth disease, found genuine milk with 
less than 9 per cent, of non-fatty solids? A. I have not. 

Q. I am going to quote now from Dr. Bell’s book, page 27. *What do you say to this statement 
of Mr. Dyer. Tou know Mr. Dyer ? A. I do, very wdl. 

Q. \yhat do ^ou say to this remark on page 27 (AiirAXiYBT, voL vi.) ? 1 say that Mr. Dyer did not 
see the cows milked. 

Q. “ The foregoing analyses illustrate what has frequently been pointed out before—that stril-fed 
cows give richer milk than oows at grass, even when supplied with additional food in the shape of oil 
eBkOi and they give good examples of the great variations to which the milk, even of individual sows, is 
subject.” Do you admit that that was stated ? A. Yes. i 

Mr. Oottingham: 'What do you say to this? “ In a third instance, Dr. P. Vieth stated thatt in a 
herd of 120 cows in Baden, in (leimany, the average yirid of non-fatty solids, for the years 1679^80, fell 
in most oases between 8*5 and 9*0 per cent., and ^t they never rose above 9'0, hut Ml oooaslonalfy 
below 8*5 per cent. In the case of individual cows the non-fatfy solids varied, as a rule, from 8 to 9 
per oent., hut they sometimes fell below 8*0, and in a few instances they rose above 9*0 per cent. At 
Kiel, the average of the milk of 10 cows was as follows:— 


**Ih 1878 . Ncn-fatfy Solids, 8*78 per cent. 

1S79 .. „ „ 8*71 per cent. 

1B81. „ „ 8*58 per cent.” 


SEmycm any reason for impeadxing the authenticity that statement ? 

A. The analyses which are spoken of there are not made according to the Wanklyn process. The 
isA has been extracted in a totally different way. 

Q. What prooeas ware those made by? A. They were extracted in a Soxhlet apparatus. Th^ 
ware, in addition, mixed with sea-sand, and pulverized in a mortar before the fat was taken out. 

Q. What would be the affect of the sand upcm the non-fatiy solids—would it increase or 
the amount ? A. When milk is dried down by the Wanklyn process with a given sample, you get 9 per 
cent, of non-fatty solids; and by the other method, 100 grains of Tnillr is put into a pla.ii-nTi'm ha^-n to 
he dried down, and you put in 500 grams of sea-sand, and carry ont the analysis in that way the solids 
would come out 8*6 and about 2*9 of fat 

Q. I ^uld like to know what difference in the ultimate result the use of sea-sand makea? 
A. Thai is exactly what I have been trying to say to you, and you would not letme. Instead of getting 
9 per cent of solids not fat, you get 8*5, or 8*6. 

The Beoorder: Why should the process you have just described produce a less amount of non-fatty 
solids than the process which is generally used now ? A. Because the sand process would insure the 
extraction of the very last trace of the fat, and in fact a little of the milk sugar with the fat, and that 
would be counted as being all fat; whereas, by the process carried out by Mr. Wanklyn, it is always 
admitted that we leave a small portion of fat not extracted from the milk. In that paper 
Dr. Vieth says: “lam fully aware that those figures just oommnnicated to you cannot be compared 
directly with figures obtained by Puhlio Analysts, as our methods of analysing differ.” I am reading from 
the same paper. 

Mr. Oottingham: Then the use of the sand is for the purpose of drying ? A. It is used really for 
the purpose of making the extraction of the &t more complete. 

Q. The use of the sand is simply to assist in the extraction of the fat ? A. Yes. 

Q. How is the milk sugar brought out by the sand ? A. It is dissolved out by the ether. 

Q. That is the way you explam how the use of the sand mterferes with, or alters the weight of, tiie 
xum-faify solids? A. Yes. 
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Q. By which of the two methods—WanMyn’s method, or the other—do you extract the greatest 
quantity of fat ^ A. The sand method. 

Q. In the method that yon have been speaking of do yon nse ether ? A. Yes. 

Q. That is for the extraction of the fat ? A. Yes. The method will be perfectly familiar to all the 
gentlemen bdaind yon. The sand is pnt in the Soxhlet apparatus and boiled for several horns. 

Q, Now here is another qnotation from The AarAiTST of April, 1882.— “ At Proskan, in 1879, the 
average of non-fatty solids was 8*42 per cent.*’ ? A. That is a portion of the same paper. 

Q. Yes. “ Dr. P. Yiefth further stated, as the result of 18 months’ experience in England, that 
9*0 per cent, as a standard for non-fatty solids is too high ^ A. I find that in Dr. Bell’s book, and 1 
think it is a most unfair qnotation. It is on page 27, and it is a quotation taken out without taking 
the context with it, where he says: “ I am fully aware that those figures just communicated to you 
cannot lie compared directly with figures obtained by Public Analysts, as the methods of analysing 
differ.” 

Mr. Sutton; It is the "truth, but not the whole truth. 

Mr. Oottingham: “At the dairy esperimental station at Kiel, ten cows are kept exclusively for 
the purpose of making experiments.” This is a paper read before the PubHo Analysts’ Society by 
Dr. Yieth, on the 15th March, 1882. He speaks of his researches at Baden, then at Kiel, and he brings 
out the result of his experiments at Kiel thus AnaijTst) :— 


“In the year 1878 .Total Solids 12*4S per cent. Pat 3*70 per cent. 

„ 1879 ... „ 12*13 per cent. „ 3*42 per cent. 

„ 1881 . „ 11*93 per cent. „ 3*40 per cent. 


** The solids not fat generally fall between 8*5 and 9.0 per cent.” 

Q. "What do you say to this? A. I say that the whole of it is done by a different process; therefore 
it is not comparable with our 9 per cent, standard. I quite agree that from that process the standard 
would have to be lowered from 9 per cent, to 8*5. As we have no intention of changing the process, we 
cannot change the standard, and aU that will not apply. 

Mr. Oottingham: I have just one more question to ask you. Is the process suggested by this 
wnter, Dr. Yieth, the best process or not ? A. It is not in my opinion. It is not m Dr. Yieth’s 
opinion. 

Be-examined by Mr. HopMnson: 

Q. He is Analyst for a Dairy Company ? A. Yes, he is Analyst for a Dairy Company. 

Q. In that paper Dr. Yieth is speaking of the best way to get out the whole of the fat ? A. Certainly. 

Q. I suppose the Somerset House process, or the Soxhlet process, is a good way of getting out all 
the fat? Is it as good a way as the Wanklyn process or bettor ? A. The Soxhlet process will get out 
more fat. 

Q. Therefore certain things appear as fat which ought to appear as nou-fatty solids ? A. Yes. 

Q. And therefore as a standard f A. It would be too low to be applicable to any other process. 

Q. Have you by experiment yourself tried whether the use of that process or the Somerset House 
process does in fact take out something which is not fat, and which is weighed as fat ? A I have tried 
both. Soxblet’s method I have tried many times, and sometimes a considerable proportion of the non- 
fatty solids—milk sugar, is in fact brought out. 

Q. And that appears in the analysis as though it were fat^ A Yes. I have tried the Somerset 
Homie process during the last three we^, and I assert that something like 10 per cent on the average 
of what is extraoted, when that process is strictly carried out, is not fat, but Tnillr sugar. 

<}. Have yon tried a number of samples and analysed them by both the 'Wanklyn process and the 
Somerset House process ? A Yes, about 80 samples. 

Q. As the result of those analyses, which method do you think is the better method for arriving at 
the amount of solids not fat ? A I do not think that any two persons can work alikA by the Somerset 
House process, and I do not think it will give you reliable results, 

Q. The same milk may give drSerent results in different analyses by the Somerset House process ? 
A Yes, tiiftt I found by actual experiment. 
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Q. Have yon fonnd the WanMyn process, with the same inili, always give the result? A- Not 
exactly the same, but a man whe nnderstands the work properly would not make a difterenoe of more 
thap one-half per cent, of water. 

Q. The Wanklyn process substantially "gives constant results ? A. Ton have it here in three 
different analyses by diJBferent men, by the Wanklyn process, unknown to one another; the water does not 
differ more than *2 per cent. 

kfr. Oottingham: One goes up as high as 10 per cent, of adulteration. There are not two who 
agree. 

The Witness: I purposely omitted one—^the 10 per cent.—that is a fourth. 

Mr. Hopkinson: If you used the Somerset House process for a number of samples, would you be 
sure that that standard was too low ? A. I do not thinlr you could possibly take that for foimding a 
system upon. The Somerset House process could not possibly be taken for founding a standard upon. 

Q. Is the reason of that, that in the Somerset House process, or the Soxhlet process, you take out as 
hbt a great deal that is not fat ? A, That is part of the reason; but I think two more reasons ^ould be 
pointed out. The instructions given for the Somerset House process are not definite iustruotionB as to 
dxynesB. 

Mr. Oottingham: Pardon me, I must object to this. This gentleman cannot possibly tell what 
instructions are given at Somerset House. 

The Witness: I am refeixing to Dr. Bell’s printed book. I will alter my answer by saying Dr. 
Bdl’s process, if you like. 

Mr. Hopkinson: You take the instructions as to time given ? A. I take the instructions as to time. 

I say it is not a speoido drying down to a certain point for which instructions are given; the instructions 
are that it is to he dried only to a pasty condition. There are no two of us in this Oourt, even c hemis ts 
who would agree exactly as to what a pasfy condition is. Then if that condition is altered ever so little ^ 
the amount of milk sugar extracted would be altered. 

Mr. Hopkinson: I have more witnesses whom I might call, but I only propose to call this next 
gentieman, Dr. Blyth. 

Dr. AIiBXANDEB WINTEB BLYTH, swobn. —^Examined by Mr. Hopkinson: 

Q. I think you are Medical Officer of Heidih and Public Analyst for Marylebone ? A. I am. 

Q. Do you think the Wanklyn process is a substantially fair one for arriving at whether milk is 
adulterated or not? A. I do. 

Q. If that process is used, what should you say is the proper minimum standard to adopt for the 
non-fatiy solids ? A. A safe limit is 9. 1 have always held that it is too low; but still I *hwTr it is a 
safe limit to work with, and I work with it. According to my individual eoxperienoe it is too low. 1 
have never found a healthy cow give milk so low as 9 although I work to that limit. 

Q. As applied to the analysis of milk of a dairy, would you say Mr. Estoouit’s method beingused that 
milk had been watered if the non-fatty solids fell bdow 9—could you say so safely ? A. Yes. 

Q. I think you have actually written, a work on the sul^ect of millr analysis, and you haivs paid 
great attention to the subject? A. I have. 

Q. With regard to analysing decomposed mUk, can you obtain any trustworthy results from it ? 
A. Only under certam conditions; under ordinary conditions you certainly cannot. 

Q. Would you say, that adding to the actual results of your analysis so much for loss by decom¬ 
position per week would bring you to any accurate results ? A. No, that would be most unjust; because 
I have found from experiment that, if pure drinking water is added to milk, the decomposition is very 
much less than if water containing sewage contaminations is added to milk. There you get a different 
growth altogether; you get differ^t microscopic app^rauce, and the growtii is very much more rapid. 

The Becorder: The growth of decomposition ? A, Oh yes. The growth of microscopic organisms 
are the cause of decomposition. 

Mr. Hopkinson: If tiiere were an average, would that lead to grossly inacourate results as to a 
particular specimen? A. Yes. 

Q. If the original composition of milk is sought to he arrived at by an analysis of the miTlr when 
decomposed, and an addition is made to it of so much per week for loss by decomposition, would you 
say that the result was untrustworthy? A. Certainly. 
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OrosB-exanuned by Mr. Cottmgbam: 

Q. Do yon mean to say that you cannot safely an^yse any milk after a certain number of days— 
how many days ? A. I could not state the time^ and 1 never said that. Of course if the adulteration 
is very large yon can tdl even in putrid mUk. 

Mr. Cottangham; What do you say is the interval of time from the milking of the cow within which 
a sample should be analysed—what is maximum interval ? A. I could not say at all. It may be very 
great under certain conditions; in cold weather or in an ice-house it might be analysed a year after. 

Q. Say in the months of April and May. How many days do you say might intervene so as to leave 
a sample in a sufficiently reliable condition? A. It is impossible to say, unless you tell me the conditions 
under which that sample is kept. 

Mr. Ciottingham: I think, Sii'i it would probably be the most convenient thing for me to my 
witnesses, and then address yon afterwards. Mr. Gully does not object to that course. 

Mr, BIGHARD WABDLE, swobk. —Examined by Mr. Fergnson: 

Q. You are a farmer at Weston Underwood, and the appellant in this case ? A. Yes. 

The Recorder; Wherejis Weston Underwood? A. In Derbyshire, about six miles north-west of 
of Derby, near Eeddleston. 

Mr. Ferguson: Does the morning milk and the evening milk go at the same time to Manchester? 
A. Yes, both at the same time. 

Q. 1 suppose it leaves your premises in the same state as it comes from the cows ? A. Exactly. 

Q. Do you superintend the dairy arrangements youxsell ? A. Generidly. 

Q. You never put water in the milk ? A. There is not a drop put in. 

Q. Hor do you allow other people to put it in ? A. I always order them not to do. I have always 
given Erizict orders that none should be put in. 

Q. At some farms they rinse the cans out with a liberal allowanoe^of water ? A. That Is the case 
vezy often, but we do not do it with ours. 

Q. Did you see this milk sent off, about which this complaint was made ? A. Yes, 1 did. 

Q. Were your cows at the time in the fields, or kept in the sheds ? A. Altogether in the sheds. 

Q. It is not a good time of the year lor the milk ? A. It is generally considered a very poor one. 
It is generally weaker at that time of the year as far as our experience goes. 

Q. Why is that ? A. I really cannot tell. I know that it is a result, so far as our observation goes 
with cheese-making. We can always make a very much greater amount of cheese in the autumn than 
we can during the spring months, from the same quantity of milk. 

Q. I suppose it has something to do with the food ? A. Yes, and then the period of the year—the 

milk is not supposed I believe to be so good just after calving, and cows calve just about that time of the 
year. 

Q. I suppose at that time of the year you eat^p the remains of the winter food. A. Yes, and food 
has not been good at all during the last few years—during these wet seasons. 

Q. Wet seasons make a difference ? A. A vezy great difference in the fodder. 

Q. And conseqnently in the milk. I believe you are a Member of the Farmers* Society ? A. There 
is a sort of association in Derbyshire. 

Gross-examined by Mr. Gully: 

Q. How many cows have you? A. We vary a little. 

Q. How many had you in April ? A. 83 or 34. 

Q. Rl how many cans would their milk be put in the morning ? A. Two at that time. 

Q. Do you mean that there would be the Tnilk of 16 cows put into one can ? A. Something like 
that. There were two full cans. 

Q. It would represent an average of about 15 or 16 cows—each can ? A. Yes, I suppose so—some¬ 
thing of that sort 

Q. You have had complaints about your mUk from Mr. Halewood? A. Mr. Halewood wrote to me 
in January. That was the first and only complaint 1 had from him. 

Q. Didyou see him? A. No. 

Q. Did he shew you an analysis he had got? A. He wrote and told me he had had an analyBis made. 
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Q. TM he tell you that he had had the milk analysed and that he had found that it was adulterated 
with 7 per cent, of water ? A. I do not know whether he named the amount. He said it was adulter- 
afcecU that he had had an analysis made and that there was so much water in it. I do not remember 
the amount. 

Q. Was that in January ? A. In January. 

Q. Was it in January that you stopped what you called rinsing ? A. After I got that note from 
Mr. Halewood. 

Q. You never began it again ? A. I never began it again at ah. 1 may say that the r insing was 
about ba-lf a pint at the end of the milk. 

Q. Did Mr. Halewood complain or speak to you in April ? A. Yes, but he never made any more 
complaints to me. 

Q. There used to be some water put in np to January ? A. Yes, just as 1 tdl you. 

Q. He oomplained and said that he had got an smalysis shewing that there was an adulteration 
with water ? A. Yes. 

Q. Then you stopped the rinsing, and his complaints stopped ? A. He did not complain afterwards. 

Q. How many men do you employ about the cows ? A. One with the cows directly—only one that 
attends to the cows. As to milkers, there are four—^three men and a boy. 

Q. When the milk has been got, is it poured into the refrigerator ? A. It is poured out of one 

Q. Throng the refrigerator f A. Over one. 

Q. Does that refrigerator consiBi of a winding pipe and worm, with cold water in it ? A. It is a 
strai^t bar like this, something [meaning the bar round the witness-box] with water running through 
the inside. 

Q. Is there a tap at the bottom of that ? A. Yes, there is a tap to ^ow the water to come in. It 
oames in at the bottom and gradually goes up to the top and goes over the top. 

Be-examined by Mr. Cottingham: 

Q. Yon say there was this trifling addition of water from the rinsing. What is the rinsing ? 
A. Supposing you had milk in a vessel, we put say half a pint—that is usually the case. 

Q. A half pint of water? A, A half pint of water. 

Q. To cl^ out the milk at the bottom of the vessel? A. Yes. 

Mr. Gully: Mr. Ferguson said “ a liberal allowance.” 

Mr. Oottingham: What do you say is the contents of the vessd into which you milk ? A. About 
three gallons. 

Q. Then there would be a certain amount of milk left in this vessel ? Yes, hanging round the side. 

Q. For the purpose of washing it out you put in how much ? A. About half a pint. 

Q. You rinse it and then put that into the chums for sending ofl? A. Yes. 

Q. After you had this complaint from Mr. Halewood you desisted from that? A. Yes; HbsKe was 
not a drop of water put in. 

Q. You never had a complaint after ? A. No. 

Q. You told my friend you saw this milk taken hrom the cows and sent off youisdf, and you were 
present during the whole of the time ? A. Yes. 

Q. So that no water could have been added without your knowledge ? A, There could not. 

Q. You positively swear there was none ? A. I do. 

Q. How soon was the milk sent oS after the milking ? A. Immediately. 

Q. Yon saw the cows milked, yon saw the milk sent ofl, } ou were present the whole time, and you 
swear there was no adulteration with water ? A. I do. 

Dr. JAMES BELL, swobn : 

The Witness: Seeing that in our position we are perfectly neutral as between the defendant and 
the other side, and seeing tl at there are grave charges made against us, and that various ciiiioifims 
have been made upon our -various processes, perhaps your Worship, instead of allowing either Oonnsel 
to examine me, will allow me to meet all the points that have been brought forward without any dixeet 
examination. 
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Tbe Beoorder: Long experience in Courts of Justice teaches ns that that is not the best way. 

The Witness: I have not snpplied material to either connsel. 

The Beoorder: I dare say not. 

Mir. Oottingham: Yon are subpoenaed by both sides ? A. Yes, I am. 

Q. Yon are subpoenaed by those who instruct my friend, and yon are brought down here on the part 
of the magistrates ? A Yes. 

The Itecorder: Keep to your leading questions. It is a mere matter of form. Yon must examine 
the witness. 

Examined by Mr. Ootting^m: 

Q. You are the Principal of the Laboratory at Somerset House ? A. I am. 

Q. How long have you been in that position ? A I have been now ever sinoe 1874 or 1875. I was 
then appointed FrincipaL 1 was Deputy-principal before that. 

Q. Had you been in Somerset House in any other position before you were appointed chief? A. As 
Deputy-principal of the Laboiatory. 

Q. How long have you been in the Laboratory altogether ? A. Practically in the Chemical Depart¬ 
ment sinoe the year 1852. 

Q. Under the Food and Drags' Act you were appointed referee ? 1 was. 

Q. You have examined, 1 suppose, a great variety of articles for the Customs' Board, the Board 
of Admiralty, and samples of adulterated food ? A. Yes. 

Q. At the request of the Magistrates for the City of Manchester, did you analyse two samples 
of Tnillr sent up to you in this ease? A Yes, X did. 

Q. Hos. 208 and 204? A. Hob. 208 and 204. In the case of 208, the non-fatty solids were 8*20 
and 2*82 of fat, but they slightly differ in the oertideate X think. Those are the results X have averaged 
in pencil from the book. X do not know whether it corresponds within or y J ^ with what you have. 

Mr. GuUy: 8*20 and 2*80 is what we have ? A. Yes, they were done in duplicate. Xn the second 
ease, Ho. 204, the non-fatty solids were 8*04 and 8*01. X suppose it will be about 8*02 in the certificate! I 

Mr. GuUy: And 3*01 fat ? A Yes, and fat 8*01. So that here we have 8*20 of non-fatty solids in 
Ho. 203, and 2*80 fat, making together 11*00, and to that we added for loss by decomposition, 
THAirTTig together 11*88. Xn the other case the non-fatty solids were 8*01 and the fat 3*01, and adding 

to that malces 11*40 of total solids. How in the case of No. 204, it will be noticed that Mr. Estcourt 
made the total solids 11*48, and on the hearing of the case before the magistrates X was perfectly 
ignorant of the result of Mr. Esteourt’s analysis, when X stated that our allowance for loss through 
decomposition was so that we practically agree within a few hundredths with the result obtained 
by Mr. Estcourt, and in the other case a similar agreement occurs. 

Mr. GuUy; I not; it is between 11*00 and 11*21 ? A. Then with regard to the scale of 
idlowanoe, that is founded on a long series of carefully conducted experiments; and from those experi¬ 
ments we have deduced the ordinary amount of decomposition, or loss that occurs through decomposi¬ 
tion, in the samples by keeping—and our scale is founded upon those results. That method is perfectly 
scientiffo, and a giTnilaT arrangement occurs, for instance, in the determination of the specific gravity 
of beer upon which our Board pay a drawback of over half a million a year; and the mode in which the 
scale was determined was founded upon actual experiments in that case; and the intern or principle is 
exactly similar and analc^ous to the principle that we have adopted in the present case for makiTig these 
allowances on kept milks. 

The Becorder; If X understand you aright, with the addition of *88 per cent, for decomposition, you 
do arrive practically at the same analysis as Mr. Estcourt arrived at without making any allowanoe for 
decomposition? A Yes, quite so. 

The Xteoorder: If that is so, that part of the case becomes unimportant. 

Mr. Gully: Except upon the question whether the addition is a thing of any value. 

The Beoorder: If they both arrive at practically the same analysis, then the result must depend 
upon whether the amount alleged on the one hand to prove adulteration is oonolasive proof of the 
adulteration or not. 
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Hr. Qxilly; ^Except this—that th^ do not arxiye reallj at the same analTsis. The analysis of 
Kob 204 is 8*02 as against 8*62; and, in order to mahe the two oorrefi^ond, Mr. Bell adds on a figure to 
represent an sBowance, which addition is no part of his analysis, but a figure taken, as he says, as the 
result of his ezperienee, as the average allowanoe whidh should be added on in order^o make decom¬ 
posed milk 21 days old oorre^ond with fresh milk. That is not part of his analysis. 

Mr. Oottangham: Yes, it is. 

Mr. Gully: I say it is not. 

The Witness: I say it is part of the analysis. 

The Beoorder: 1 do not oare. In the view 1 am taking at the present moment—I daresay it may 
be a wrong one—^it does not seem to me to be important as to how he arrives at it. Supposing he is 
wrong in his analysiB, you are wrong too. 

Mr. Gully: 1 do not follow you. 

The Beoorder: If you both arrive, by whatever road, at practioally the same conclusion, yon are 
either both right, or both wrong. 

Mr. Gully: Ho. By this process of his, and by our process we ought to arrive at different oondlu- 
sions. The same figure does not denote the same milk if arrived at by the two processes. 

Mr. Oottingbam: But the results of the analysis are practioally the same in both oases and by the 
same sets of analyses. 

Mr. QuHy: I say that, supposing Mr. Bell, with fresh milk, had prodnoed the result of 8*68 of solids 
not fat, or 11*88 iot^ solids, that would correspond to a higher figure with us. 

The Beoorder: Yes, but I suppose you are prepared to take your stand upon the analyses which 
yon have made. 

Mr. GuBy: The fresh milk analyses. 

The Beoorder: Then you are agreed about that ? 

Mr. Gully: I say that there are three fresh milk analyses which all bring out a figure wMck is 
inoonsiBtent with the first figure of Br. and Dr. Bell makes them consistent by adding on afigure 
which is not found in his analysis. 

The Beoo^; I quite a«iee mth yoo; but when you heve airived at this it does not signify, f« the 
purpose of this enquiry, how you arrive at the oonolnsion, if you are all agreed that on the 24th 
this milk had in it a certain amount of sdide fat, and a certain amount of solids not fat. How does it 
signify upon this enquiry how the conclusion is arrived at ? 

Mr. deny: Because we eay that Dr. Bell’s 8-60. which he teings it up to, means a higher thing 
than our 8-60. lahouM be qnite content if it were put thathis860 means no better milk than our 
8*60; then I should be prepared to accept that. 

The Witness: I am prepared to agree to that. 

Mr. Gully: We are going upon the basis that I accept what Mr. Bell says. He says that by his 
additions he brings out the same result as Mr. Estoonrt. But take for example No. 204 . It is an im¬ 
portant point. The non-fatty solids were 8-02. Adding Dr. Bell’s -88 to that makes 8-40 as aesintt 
our 8-62, shewing that he does not profess that they are to i-iMny d. 

The Be^rder : What he says now is that practioaUy they have arrived at the same contusions by 

dmAroni; tymj7s. 


Mr. Gully: Decomposition would not destroy the fat. It is not the fat thsi would he destroyed hr 

the decomposition ; it is the other materials, therefore the -88 would go on to 
The Beeorder: Is that so f 


Mr. G^y: Is not that so, that the waste by decomposition would he in the non-fotfy matters and 
not m the fat. A. Quite so. ' nuu 

8Miiw<^ not tog them to the same hguref A. Only Mr. Estcourt has got some fat in hisnon- 
fatty sohds, which aoeounte for the difference. (Mr. Bstoourt here denied that he used the same 


Mr. Gully : You cannot Lave your pudding and eat it. 
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Mr. Oottingham: Tou cannot liaye yonr fat and attribute it to our non-fatiy solids. That is the 
mistake you make. 

The Beooxder: Mr. Estoourt says that his non-fatty s^ds amounted to 8*67. Dr. Bell says from 
his non-fatty substanoes he arxiyes at 8*20. 

Mr. Gully: Dr. Bell says that a certain amount has disappeared. We say that is not correct. 

The Becorder: I see now what I could not understand before. You are very nearly agreed as to 
what the non-fatty solids were when the milk was fre^. I do not see that there is much difference 
between you. 

Mr. Gully; There is a considerable difference. 

The Becorder: According to Mr. Estoourt, the non-fatty solids were 8*67. 

Mr. Gully: Arrived at by his process. 

The Becorder: According to Mr. Bdl his calculation produced 8*58. 

Mr. Gully: Assuming it were done upon fresh milk. 

The Becorder: It seems to me a very small difference. 

Mr. Gully: It is what our witnesses were going into in some detail. They say that their process 
ought always to shew in pure milk at least 9 or 9*3 per cent, of non-fatty matter and; th^ say that if yon 
apply to the same milk Dr. Bell's process, you would have as a resnlt less than 9 or 9 8. You would 
have a smaller result upon the very same sample by applying Dr. BeU’s process; therefore the figures do 
not compare. 

The Becorder: I understand that. Now, what I mean is: that you have both arrived at the con¬ 
clusion I have just mentioned, whatever yonr processes may be. It seems to me that you are placed in 
this difficulty; that if you ^ew that Dr. Bdl is wrong, you have to shew that you under-estimated the 
non-fatty solids. 

Mr. Gully: If Dr. Bell accepts our view that no pure milk ought to have less than 9 per cent, ei 
non-fatty solids, those figures prove our case. 

Mr. Oottingham: They do not indeed. The Becorder is perfectly right. 

Mr. GhiUy: He will he glad to hear you say so, Mr. Oottingham. 

The Becorder: If you shew that Dr. BeU's process does produce a less amiount of non-fatty solids 
than your process does, then no doubt you would be able to shew that this milk is better than you make 
it. That is all. 

Mr. Gully: No, it does not come to that. 

The Becorder: It does. 

The Witness: Most certainly it does. 

Mr. Gully; Even allowing the *88 to be added, it is not so. 

The Becorder: Assuming at the present moment that the figures come to be the same, then if you 
prove that Dr. Bell's process of analysis of the same milk produces a less quantity of non-fatty scdids 
than the Wanklyn process, then you will have proved that this milk was better Mr. Esicourt says 
it was. 

Mr. Gully: I think not, for this reason—Dr. Bell’s 8*20, speaking somewhat roughly, would, I 
bdieve, correspond to the 8*67 brought out by our process. 

The Becorder: That seems to be so. 

Mr. Gully: X agree in that. I submit if that were so, then this would shew a result got out by him 
ol 8*67 or 8*58 by our process. I am leaving out the *88 altogether, though I agree it is a most im¬ 
portant question. The two points upon which I rely are these—^first of all that pure milk cannot shew 
less than 9 per cent, of solids, not fat, and secondly that you cannot rdy at all upon the analysis of a 
decomposed specimen of milk. 

The Becorder: I perfectly understand. With regard to the second point what 1 am now saying is. 
Why need you care about whether Dr. Bell's antfiyais is comparatively worthless or is valuable, if it pro¬ 
duces the same results as you arrive at ? 

Mr. Gully: If it does, I quite agree. Why need I,-^but I should like to Igiow what Dr. Bell’s 

evidence is before I say that. 

The Beoorder: Do you follow me ? 

The Witness: Quite so. 

Mr. Gully: If he says that this milk when fresh was only worth 8*67 even if tested by our process. 

The WxtnesB: Our results agree with yours. 
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Mr. Oottingham: Tlie zesults are the same. The smentiho oonolnsioziB to be dra^ from those 
results are toto calo different. 

The Hecorder: I imderstand quite and am prepared to give my decision upon it if neoessaxy. 
That question of decomposition appears to me not to be a question of value now in this appeal, as I 
understand the case at present. 

Mr. Oottingham: It never was. 

The Becorder: Let us have it perfectly clear, because these subjects are perhaps almost as new to 
me as they are to yon, so we had better have no misunderstanding. 'What 1 understand is this: that 
Dr. Bell practically does not differ in his analysis of this milk from Mr. Estcourt. 

Mr. Oottingham: Except in the process used. 

The Becorder: In the analysis. 

Mr. Gully: If he does not, and if he accepts this—that this milk when fresh, tried by Wanldyn’s 
procobs, pioduced only 8*67, then that is all he is asked to admit about it. Then I say, further, that 
that is the proper process. 

The 'Witness: Your Worship, I agree as to the fignres. The learned counsd is wrong in saying 
that the process used by Mr. Estcourt is WanMyn’s process. It is not. I say that he has practically 
lapsed mto our drying to a constant weight (Mr. Estcourt here demurred to this statement); therefore 
we agree in our results. That is the explanation of it. 

Mr. Gully; If it be so, perhaps you will let the conviction stand at once. 

The Becorder: I am sony to interrupt you so often, but this is quite a novd kind of question to 
me. Mr, Wanklyn and Mr. Estcourt I daresay might arrive in ninety-nine oases out of a hundred at 
the same result, but they do adopt a different process in one paitioular: one of them weighs the fet and 
the other weighs the non-fat, and they deduct the other weight; but the conclusion they would come to 
would nearly always be the same ? A. Yes. 

Mr. GuBy: I will call it Estcourt’s process. According to our evidence, the thing ig the same for all 
practical purpobcs. The admission that we should like to have, if Dr. Bell is prepared to go so far, is 
this: that testing by Mr. Estcourtis process—^whioh I shall ask you to say was for practical purposes the 
same as Wanklyn’s—tebting properly by that process, when the milk was fresh, the analysis shewed that 
the soHds not fat were 8*67. That is the first point. Then I should ask, further, that where you find 
that result taken by that process it shews an adulteration, in so far as it shews a result less than 6 per 
cent, of solids not fat. 

The Becorder: Yes, I quite understand it. That point Dr. Bell does not agree with. 

The Witness: That is the second part of the question. 

The Becorder: There has been a good desd of evidence about that first point, but that point dis¬ 
appears now, and the time has not been at all thrown away. 

Mr. Gully: Do not let me for a moment mislead you in this. Ido not saythat the otherprooess 
of Mr. Bell by which he adds on that allowance for decomposition is correct. I iTiinir when you hear 
the rest of Mr. Bell’s evidence in which he will question our process, you will find that that quession is 
material. 

The Becorder; I can understand it being a most interesting question, but I do not see that it affects 
the matter now. 

lit. GnHy: If, ■when Mr. Befl’s eTidenoe is over, yon say it does not uSeot it, I will not say anything. 

The Becoider: Then I will discharge both of yon from any further a^mnent with regard to the 
process by which the parties mntnally arxire at the analysis which was made by Mr. Bstoourt,and which 
IB admitted now on aU sides to be snbstantiaUy correct. Now the point in question is, whether that 
analysis proves in criminal courts beyond all reasonable doubt that there must be water in the milk 

Mr. Oottingham: That leahy is the ultimate question. 

Mr. Gully: I quite agree. 

Mr. Oottingham; Of oonrse yon know what WanHyn’s anafyris is» A. Yes, I have stated so. 

Q. I presume yon hare resorted to it upon certain occasions and yon rejected it f A. Yes, we first 
tried Wanklyn's process most religiously. We tried to work it, but we found it varied so in the Same 
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sample done in the same way that we did not oontmne it. It varied from 2/lOths to 8/lOths of difference 
—believe that I am not overstating it, and I think that in Mr. Hehner’s paper which has been read 
before the Court to-day it will be fonnd that the range is nearly the same. 

Q. From *2 to *8 ? A. At all events from *3. I remember it varied from *3 to *8. The great 
difficulty was to dry samples always to the same degree of dryness, in the three hours—^in other words, to 
dry off the same amount of moisture from the milk in that time. Sometimes a film will get over the 
top of the milk when it is put over the water-bath, and so on, and that will interfere with the 
evaporation. Hence we adopted the other process-—that is, to dry the non-fatty sohds to constant weight, 
and we determine the fat as well as determine the whole of the oonstituents. The reason that the 
difference arose was this: that if you put two quantities on the water-bath—that is, equal quantities of nfiiiv 
in the capsules, and then at the end of three hours you removed them, and extracted the fat from them, 
you might practic^y get the same result or the same quantities of fat from each; but when you de¬ 
ducted it from the total weight which you ascertained in each case, at the end of three hours there would 
be a difference which varied from 3/lOths to 8/lOths; consequently, seeing the unoertamty of getting the 
evaporation carried down to the uniform scale or quantity always, we were obliged to abandon the 
process. I have no deubt that is what is suggested entirely in the spirit of Mr. Hehner’s paper, of which 
1 entirdy approve. 

The JE&eeorder: Now will you tell me, in popular language, what is the process that you adopt, which 
is, you say, a better process ? A. We always make our experiments im duplicate. We weigh out two 
quantities, they are put on the water-bath until they attain near dryness, not quite—^noi quite so much 
as if evaporated for three hours, hut until the moisture is praoticslly gone or really gone. We then take 
and treat them with pure ether, and extiact the fat from the total solids. 

The Becorder: Are you certain when you extiaot the fat from the total solids that you do not extract 
some other solids at the same time ^ A. Quite so, because we are most careful. After the fat is separated 
and dried, we are most careful to dissolve the fat with diy ether, and ascertain whether any portion of the 
non-fatly solids has been dissolved out besides the fat. That is the invariable practice; so that we prove 
absolutely that we extract nothing from the total solids except fat Then, having separated the fat, we 
put the non-fatty solids in the bath, and we diy them to constant weight. 

The Becorder : What is the meaning of that ? A. That is to say until they cease to lose weig^i. 
Then we get them dry. The fat is treated in the same way. We do not determine one constituent and 
deduct it from another, hut we determine the whole of the constituents, and the two added together 
ought to make the total solids. 

The Becorder; Whereas Mr. Wanklyn after his process weighs the non-fatty solids ? A. The fat. 

Q. And then deducts the weight from the other, and whereas Mr. Bstcourt weighs the non-fatty 
solids and then deducts it from the other, you weigh both? A. Tes. 

Mr. Oottingham: And compare the sum of the weights with the total solids? A. Yes. 

Q. So that by that means you furnish a test for the accuracy of your analysis ? A. Yes. 

The Becorder: When you weighed the two together and then deducted the one, did yon practicidly 
ever find any difference between that, and the weight of the two together ? A. Not if the total solids axe 
properly dried. 

Q. Did you ever practically find that they had not been ? A. With sour milks there is a difficulty 
in getting them to agree exactly; but the results are within practical agreement. 

Q. Then there is no advantage in weighing each ? A. We have to be extremely oarefol in arriving at 
reliable results—results that we can defend and produce to the court. 

Mr. Oottingham: Do you think it would he safe to simply wei^ the total solids and then weig^ the 
fat, by whatsoever means extracted, and deduct the weight of the non-fatiy solids ? Would that be with¬ 
out any check of weighing the two ? A. 1 have explained to his Worship, that by doing that you have no 
evidence whatever as to whether the water has been entirely expelled from the milk—no check what¬ 
ever* 

Q. In fact you would have no cheok, and if you have duplicated your eaperiment you may repeat a 
mistake? A. Yes, there may be a repetition of the error, or it may be greater. 
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Q. There ean be no mistake if you wei^ the fat and weig^ the non-fatty solids, and if the stun of 
the two weights eqnal the wei^t of the total solids ? A. Quite so. 

Q. That is a eraciaL test. 

The Beoorder: Have yon often to TTifthft nse of the double weighing in yonr oalonlations. A. Wemake 
nee of it in eretry sample. 

Q. Do yon find that it is often of nse? Does it ever produce different results ? A. Sometimes a 
difference of 1/lOth; that is within the limits of an error of experiment between the two methods. 

Mr. Cottingham: Would not a very small error in the amount of the solids cause a oonsiderabls 
error in the calculation of the amount of adulteration by water? A. I do not see the point exactly. 

Q. Erom a certain amount of non-fatty solids Mr. Estconrt infers the presence of 4 per cent, of 
added water. Supposing Mr. Esteourfc, for want of the test you have mentioned, went wrong in the 
weight of the solids, would that cause a considerable difference in the amount of added water ? A. 1 
understand his Worship has decided that question, and that we have gone from it. I understand your 
Wor^p that we agree- 

The Beoorder: Do not say that I have decided. It is a condusion 1 have arrived at, that you do 
agree. 

Mr. Cottingham: Ton agree as to the anal 3 rsu, but not as to the condusion to be arrived at from it ? 
A. Of course, our certificate diews that. 

Q. Do yon oonsider that the weighing of the fat in the manner that you have described, after drying 
it, is very essential in coming to a proper condusion as to the amount of the solids ? A. Of course; if we 
did not we would not do it. 

Q. Now after having analysed the milk in the manner in whidi you have described, have you found 
anything in the milk which is not perfectly oonsistent with genuine twiITt ? A. Oh, no; it is perfectly 
oonsisteni with a sample of genuine milk. 

Q. Ton can find nothing that indicates adulteration? A. If we had we would have stated so. Of 
oourse we axe perfectly xmbiassed in that respect. An attack has been made upon our Tables_ 

The Becorder: I was coming to that afterwards for my own satisfaction, but I thought I would 
leave that for the present. I should like to hear what is the 6x|danation given of the difference between 
the spedfio gravities. 

Mr. Cottingham: Perhaps you will explain that now before we get further? A. It was a very 
interesting matter, and we made several e:q>eximents on the snbjeot. On page 11, the last paragraph, 
you win find I have dealt with the subject. I state “ An indirect method of arriving at the percentage 
of fet and non-fatty solids 'tos suggested by Mayer & Olausnitzer, and recently a modification of their 
formula for calculating the result has been proposed by O. Hehner. The method is based on the 
accurate determination of the specifio gravity and total soUds of the milTr, and the appUoation to these 
of oeertain experimental data derived from the specific gravity ef the fat and non-fatty solids. The 
theoretioal results, however, which are calculated from even the modified formula proposed by Hehner, 
are in most instances too high in the non-fatty soHds, and to the same extent too low in the fat; but 
the amounts are sufficiently near accuracy, especially in the case of samples of average quality.” Theare 
is the point of difference, I found a considerable agreement always when they were samples of average 
quality, but not when they deviated from samples above or below average samples. If your Worship 
wfll turn to page 20 and refer to the two cases that were pointed ont by Mr. Wigner, 1028-35 the specific 
gravity, and 10-42 the non-fatty solids, and 5-66 of fat, your Worship will see at once that that is a 
sample far above the average, both in non-fatty solids and in fat. The fat is 5-66 and the non-fatty 
solids 10*42. 

The Becorder ; Let me remain at that. What he says is, that it is unreasonable to assert that Tniiv 
the specific gravity of which is 1028*35, should have so large a percentage of non-fatty solids and of 
fatty solids. He says it is unreasonable to suppose that such a thing with such figures as those could 
oo-Bxist? A. When it is worked out according to the method laid down by Mr. Hehner, the result does 
not correi^nd with the results given in this table; but I say that this is not an average minr xha 
non-fatty sdids 10*42 are very high, and the fat 6*66 is very high; and therefore I diould ea^t * 
•ontdderahle deviation. 
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Q. Then what he says is, that if it is good milk the speoifio gravity ought to be higher? A. No, 
because it contains nearly six per cent, of fat, which reduces the specifio gravity. The more fat, the 
lower the specific gravity of the milk. 

q. 'Where did you get these ansdyses on Table V. ? A. Those are all i^ilTra that were carefully 
ooUecied. 1 deputed one of our gentlemen to go to different parts of the country, and see the cows 
milked. He brought these samples up direct to the laboratory to us, and they were antdysed. Those 
are the results of the aufdyses of the samples we obtained ourselves from the dairies xmder the different 
farmers. 

Q. Take the other instance, the 1035*56. That is a high specific gravity? A. Yes, and there the 
non-fatty solids are 9*71 and the fat 4*18. There the fat is not so high as it is in the other case where 
the specific gravity is 1028*85. 

Q. Although the figures are surprising, you still think they are not so surprising as to suggest any 
doubt to your mind as to their being correct ? A. 1 think it will be shown presently by Z>r. Yoelcker 
that they are correct. He has shewn me two instances of his own, and the results are quite as 
abnormal as these are, or at least differing as much from the ordinary averages. 

Mr. Oottingham: These speoifio gravities, and the solids put opposite to them, are not the results 
of theory but what you have ascertained by actual analysis ? A. Yes. I have told his Wori^p that 
the whole of the samples in this Table *7., also those in Table 'VI., are of our own obtaining, and can be 
authenticated as genuine milk. 

Q. As authenticated facts ? A Yes; the gentleman who did it was one of the officers of the Board, 
and therefore he was a responsible person. 

The Recorder: A perfectly responsible person and an intelligent person might make a mistake, but 
you do not think those are mistakes ? A. I do not. 

Mr. Oottingham: Would you come to this conclusion with regard to Mr. Wigner’s theory—do you 
84y it does not apply to the extreme or limit oases? A. Quite so. We find considerable variation. 

Q. And you say that these instances here are facts outside his theory? A Yes, I have stated to 
his Worship so. 

Q. Supposing that in the analysis of this milk you had proceeded on Wanklyn’s mode, would you 
or would you not have obtained a higher amount of fatly solids ? 

The Recorder: We have disposed of that ? 

The Witness: We have disposed of that. The question now, as I understand,fLB whether milk 
containing 8*6 of non-fatty solids—whether the milk in the present instance is adulterated. 

Mr. Gully: We are not agreed. 

The Recorder: 1 agree with you, Dr. BeU, about that. 

Mr. Gully: I put it as I did before- 

The Recorder: X was merely simply saying that the question for me is whether milk, the aualysiB 
of which is like this, must necessarily be adulterated or not. 

Mr. Gully: By analysis obtained by a certain process—that is all esential. A different process upon 
the same sample will produce different results. 

The Recorder: I am assuming that your process upon this sample is a correct one. Somebody 
else by another process has arrived at the same result. 

Mr. Gully: It is enough for me- 

The Recorder; I do not say that the process is a correct one. I do not go so far as that; but 1 
say that the process you adopted has brought you to the same conchision. 

Mr. Gully: As to actual contents ? 

The Recorder: Yes. 

Mr. Oottingham: The real question between us is this: Assuming that both sets of analysts arrive 
at the same results, are the conclusions from those results the same, and if not which is correct ? 

The Recorder: Yes. 

Mr. Oottingbam: In the analysis this particular milk do you bring the amount of non-fatty 
solids within some of the Instances in your own table ? A Yes.. In the case of individual cows—that 
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IB in £he tables as pnbHahed here—nearly 40 per cent, of the samples faU below 9 per cent, of non-fatty 
solids, and in the case of dairy samples nearly half of them fall below 9 per cent, of non-fatty solids. 
Analysed more minutely, in Table T., there are 14*9 per cent, under 8*6. 

Q. Begin at page 22. Table V. spreads over those four pages ? A. Table V. commences at page 20. 
I say that 14-9 per cent, of the samples fall under 8*6 of solids not fat. 28*9 per cent, are over 8*6 and 
9-00, and 46-00 per cent. 9, and upwards. The variations in the non-fatty soKds range n the 
iaUes from 1 per cent, up to 11-27 per cent.; and the fat ranges from 1-92 to 6-87. There is only one 
sample so low as 1*92. 

Q. Where is that? A. That is on page 22, the last line but one. Your Worship wiU notice that 
that is a sample which would have passed the standard of the Public Analysts so far as non-fatty solids 
are concerned. 

The Beoorder: I do not understand your view about that. 

Mr. Oottingham: He is speaking now of the fat. 

The Beoorder: I do not understand for what purpose you mention that ? A. Simply the range—to 
point out to your Worship the variations that occur in the various constituents of milk. 

Q. What you meant to diow was that in some mdk the weight of fak and non-fatty solids differ very 
much ? A. Yes. 

Q. This you mention as an extreme case ? A. Yes. 

Vt - Oottingham: And that, notwithstanding the high specific gravity? A. We have passed that. 
TbCT in the case of dairy samples the range of non-fatty solids is from 8*6 to 9-91. That is taken from 
Table YL 

The Beoorder: Then what were those other samples ? A. Individual cows. The others axe dairy 
sample As to those, wtiwa Uns case was heard before the Magistrates I have looked oy&c the samples 
in our books as to the places from which we obtained them. 1 notice that we obtained some from 
Biaycott, Keddleston and Dufldeld. At Braycott, taking individual cows, the non-fatty solids were 8-6, 
the next one 8*97, the next 9*09, the next 8*5, the next 8*95, the next 9*12. 

The Beoorder: You say they are lower than the general average of the country? A. That was at 
the end of March, and we should have expected at that time that there was not much grass; and any 
grass there would be would be moist, and that necessarily affects the oharacter of the milk. 

Q. Is that, or not, considerably lower than the average ? A. No, I think these results somewhat 
correspond with the results in Table V., taking them as awhole. Then at Keddleston the non-fatty solids 
Trere—8*64, 8*35, 9*03, 9*59, 9*93 and 8*82; and the average of 17 cows at Keddleston yielded 8*70 of 
non-fatty solids, and 3*21 of fat. 

Mr. Oottingham: Many of those samples-if not all—are from the neighbourhood where the 
defendant has his dmiy ? A. Yes. The average sample in the dairy samples stands about 6 down the 
Table YL 

Q. This Wanklya standard of 9 per cent, was fixed a great many years ago ? A. Yes. I think 
it was fixed about the year 1874, or so. 

Q. Was that before the passing of the iLdulteration Act of 1875 ? A. It was. 

Mr. Oottingham: Do yon consider fat an important ingredient in the analysis in coming to your 
oondusion ? A. Yes. 

Q. In fact yon consider aU the constituents—their proportion to each other ? A. We do. We take 
the whole of the oonstitnents into account in dealing with the sample. 

Q. Did yon find in this milk the normal proportion of constituents to each other? A. Yes, quite 
the constituents of genuine milk. 

Cross-examined by Mr. Gully: 

Q. Do you adopt my friend's pbrase, “ normal proportion ” ? There was rather an excess of water, 
was not there ? A. I cannot say there was an excess of water. 

Q. I am right in saying that this does not shew the noimal propoitious of solid matter to water ? 
A. The range in the variations of the various constituents of milk are so great tlmt this falls quite within it. 

Q. You would get at an average ? A. It is below the average. 
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Q. Then it is not the nonnal proportion; it is b^w f Yon rely upon the Table ? A. 1 rdy npon 
the Table as the resnlt of ezpeiixnents and inTsstigationB. 

Q. Were all these analyses yonr omi ? A. They were all made under my own snperintendenoe. 

Q. For the purpose of e:^eriaienimg to see what was the standard? A. For the purpose of 
ascertaining or investigatmg variations in the eomposition of milk. 

Q. A number of these results are very abnormal ones, are not they ^ A. Tl^y are wide—the range 
is very wide. 

Q. Fat 1*92 is very out of the way ? A. It is low. 

Q. Leaving this book out of the question altogether—if someone brought you a specimen of mUk 
containing only 1*92 of fat, would not that raise strong sui^ioion in your mind of skimxnmg? A. If a 
Public Analyst reported a thing of that kind I should consider the ease one in which the defendant ought 
to prove that it was genuine milk. 

Q. You would not think it unreasonable for anyone to come to the oondusion that there had been 
skimming? A. Ko, I think that is and reasonable. 

Q. The same with a great many of these low figures for non<fatty solids? A. Yes, when you go 
below 8*51 think there diould be some evidence on the part of the defendant that the milk is genuine. 

Q. Take for example the third item on page 22. The specific gravity is 1027*05. That is a low 
specific gravity, is not it ? A. Yes. It is poor milk. It has only 8*00 per cent, of non-fatty solids. 

Q. It is a low speoifio gravity, and a very low amount of non-fatty matter—8*00 only? A. Yes. 

Q. That is very low? 'A. We have had lower, only I have not included them. I thought it in the 
public interest not to do so. 

The Becorder: 8*00 is the lowest I see here? A. Yes. 

The Becorder: You must assume it is abnormal f A. Yes. 

Mr. Gully: Do you say that was genuine milk ? A. Yes, I do. 

Q. You are quite sure that was genuine mOk? A. I have no doubt whatever at about it. 

Q. Would you pass milk that was brought to you for analysis like that ? Supposing the Oourl sent 
up to you, at Somerset House, a sample to analyse which contained only 8 par cent, of non-fatiy matter, 
would you pass it? A. Ko, I should not. As I say, I consider that in all these oases the defendant 
ought to be called upon to shew that the milk was genuine. 

Q. Snpposing yon found non-fatty matter 8*00 and fat 2*81, would not you certify, if that sample 
were sent to you, that it had been adulterated ? A. If it were represented as a dairy sample. 

The Becorder: I suppose what you mean by that is, that the oombined miTk of 16 cows, producing 
non-fatty matter, 8*00, and hiity matter 2*81, would be so astonishing that you would not briieve it? 
A. Quite so. 

Mr. Gully; The 8*00 alone would be quite enough, would not it ? A. Yes, we riiould not pass it. 

Q. If that were sent up to you as a specimen without your being told that it was mUk^from a single 
cow or from a dairy, would not you refuse to pass that, and say that it had been adulterate ? A. Yes, 

I daresay we riiould; but I may remark, that in cases of this kind, where it comes on the border line, I 
have invariably written to the derk of the magistrates to ask some particulars as to the history of the 
sample. 

Q. What is the lowest that you find in your dairy samples ? A. 8*50,1 think. 

Q. After adding this *38 in this case you only bring this up to 8*58 ? A. Yes, I think that is so. 

Q. 8*50 is the lowest of the dairy samples, and is somewhat abnormally low ? A. It is.a low sample 
of course. 

Q. Would you pass milk at 8*50 ? A. If the sample of milk in every respect afforded evidence 
of being a genuine sample we should pass it. 

Q. What do you mean by that ? Supposing a sample like this were sent up to you containing 8*50 
of solids not fat, would you pass that as a dairy sample? A. It is a very general question, because we 

the &t into account. 

Q. Does that affect the question of adulteration by water? A. Of course it does. That is just the 
difference between the Public Analysts and us. We take the whole of the constituents into account. We 
have eveiy derire to support the Pubhe Analysts as far as we can, but we have always to consider the 
others as welL If it goes below a certain point, I say that the defendant oug^ to be called jxpaa to 
fSaaw that it is a genuine sam]^ 
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jQ. Too. have to oeactify-^-^bat is the duij you have to pextozm t A. We liaye to ooxudder the resoltB 
before doing that. 

Q. 1 ask you, 'would yon not oertily that a sample had been adulterated^ if sent up to you oontainizig 
8*50 per oent. of non-fatty solids? A. No; because there zni^dxt be 4 or 5 per cent, of fat upon that. 

Q, Yon wonld not do more than say that it 'was a snj^ioions circumstance f A. We should say that 
it was of low quality for a dairy sample. 

Q. It would raise an inference? A. It might really be a very rich milk. If that contained 
5 per oent. of fat it would be yery rich milk indeed, yery much richer than milk haying 8 or 9 per cent, 
of non-fatty matter and 2*5 of fat. 

Q. Then 8*50 you would pass ? A. Yes. 

Q. You would pass 8*4 ? A. That would depend upon the fat. If there was a good quantity of fat, 
or a reasonable quantity of fat, we should. 

Q. Did not you say before that you would pass 8*4, and that you would not pass 8*8 ? I did not 
giye the answer as it is stated there, nor may I give you an answer in the same form in which it is giyen 
there, because I qualify it. If it contained 8*4 of non-fatty solids and a fair proportion of fat, and the 
ash and other constituents were satisfactory, or shewed eyidenoe of a genuine sample, we should pass it. 

Q. I want to know if this is correct—** Would you pass it at anything under 8*6 ? A. I should. 
Q. Would you pass it at 8*2 ? A. No, I ^ould not. Q. Would you at 8*8 ? A. No. Q. Nor at 8*4 ? 
Yee, if the other constituents were right.” 

Q. You draw the line somewhere between 8*8 and 8*4 ? A. If it comes bdow that point I say the 
defendant ou^t to be called upon to shew that the sample was a sample of genuine milk. 

Q. Are those results as to non-fatty solids obtained by your process ? A. They are. 

Q. Take that one which by your process briogs out 8*00. If, instead of testing by that process, you 
had tested in the way Hr. Bstcourt had tested, would not that have brou^t out a larger figure. A. As 
I hare stated from the beginning, by Wanklyn*s process we mi^^i get 8*8 or 8*4. 

Q. You would get a larger figure? A. You might* « 

Q. Would you expect a larger oue ? A. Yes. 

Q. With less heating ? A. Yes. 

Q. With your system you apply more heat, and dzy more ^ A. Yes, we reduce to constant weight. 

Q. Then as to non-fatty matters, the results are not the same if you test a giyen quantity of Tnillt 
by your method and by his process? A. Not if you strictly adhere to his process. 

Q. Or by Mr. Wanklyn’s process ? A By Mr. Bstoourt’s process you will get the percentage, 
because he dried to constant weight. 

Q. He did not say so ? A. He did. 

Q. Not practically? A. Praoiicallj it was dried to constant weight. 

Q. He said he dried for a certain time (three-quarters of an hour I tbinV it was), which left only 
5/lOOths or 6/108th8 of moisture. 

Mr. Gully: You found 8*02 in one of those samples ? A. In the Tables—^yes. 

Q. Take it itself. Practically 8*02 is the same thing as 8*00, there is only *02 difiezence—prao. 
iically we may take it that as low as the lowest, although it is a dairy sample ? A. It is not one of th^ 
daily samples. 

Q. I say that the 8*02 is a sample from a daiiy—it was the milk of 15 or 16 cows ? 

The Becorder: I think you are 'wrong, Mr. Gully. 

Mr. Gully: I was saying that the sample which he produced. No. 204, showing 8*02 was a dairy 
sample? A. Yes, that is so. 

Q. I will leave out of consideration the addition, or allowance you make for deoomposiiion. That 
sample came out as low as the lowest of the samples from indiridual oows, and lower by *5 per oent. 
than the lowest dairy sample you have in your Table YI. ? A. Quite so. 

Q. Thai 'was the actual analysis, and you added something on for decomposition ? A. We did. 

Q. Assuming that that was correctly added on, even when you added that *83 for decomposition, 
you only bring it out 8*40, which is lower than the lowest dairy sample m your Table YI by *10 ? A. Yes. 

Q. 8*50 is the lowest. There are two 6*50, one 8*62, one 8*70, and one 8*80 ? A. But there is over 
three per cent, of fat in that sample, which shows 8*02. 
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Q. There was 8*03 solids not ibt, and there was 8*01 of fat in the sample yon took of No. 304. in 
yomr lowest dairy sample in Table VI. there was 8*50 non-fatty solids, and 8*65 of fat-Hstill more ? A. 
Tes, we got oyer three per cent, of fat. 

Q. VThat 1 am pointing oat is that it is lower (eren after yon hare oorreoted it], both in non-fatty 
sabsiances, and in fatty sabstanoes, than the very lowest of all the dairy samples in Table VL ? A. It 
is only 1/lOth. 

Q. Von made it as hi^ as yon did make it only by adding that *88 ? A. Tes. 

Q How do yon get at that *38 ? A. By the resnlia of e^eriments made as I pointed oat at the 
heginniBg —we made an investigation. 

Q. Is that an average ? A. It represents on an average the amoont of loss that ooonrs. 

Q. Is that the average of figores which varied a good deal like Table V. 

The Becorder: I do not quite see the value of this, Idx. Gully. 

Mr. GkiUy: If this test is valudess by reason of adding on *38, and there is no authority fordoing 
it, there is then left only the 8*02, which would be admittedly bad. 

The Beooxder: You have not quite followed that which 1 thought was the result of the former part 
of the discussion, that by either of the scientidc processes adopted by them they both arrive at the same 
conclusion, or they have arrived at the same conclusion by a happy accident. In either case both sides 
are agreed that the condition of the milk at the time when it was examined, was that which Mr. 
Bstcourt has described. Then what does it signify how he has arrived at the result ? 

Mr. Gully: 1 submit that it is material in this way. We say that, tried by our process, this sample 
shewed sohds not fat, 8*67. That, if it had been pure milk, would have produced at least 9*00; there¬ 
fore it is bad. We say that this gentleman*s process produced a lower result than ours, somewhat; and 
we say that in point of fact he did produce, by this analysis of No. 204, 8*02; and we say that if you 
are to take his analysis to check ours—which we deny, considering that we had other independent 
analyses made at the same time—^if you are to take his analysis as a check against ours, then I say it is 
open to two observations. In the first place, we object to his method of doing it, which we say reduces 
the matter of solids, a fact which you will have present to yom* mind; and in the next place, I say that 
he cannot add anything to that 8*03, beeause it is a mere question of luck whether he hits the zi^t 
figure or not. It may be quite true that it is the average of a number of results obtained with regard 
to the loss by deoomposiiion; but you cannot tell where mthai average this partifinlar milk would 
stand. I say that when you have had the milk tested, while hresh, by Bdentific men who have agreed 
upon positive results, this gentleman cannot correct his figures by a mere average, which may not apply 
to this partLoular case at all. Supposing the average amount of loss by decomposition to be *88, that 
may be the average between a loss ranging from *001 to *5. You may very well imagine a very large ziemge. 
Bow can he tell what the loss was in this partioular case. It maybe a ease in which the amount of loss 
was very small. 

The Becorder: In my view, this at present has been provedr—that this milk when analysed pro¬ 
duced the figures which Mr. Hstoourt has stated. The calculations made by Br. Bell with regard to all 
the other specimens of milk, were made upon a difierent system from that which Mr. Bstcourt adopts, 
and Ihr. Bell’s s y s t e m would only produce a smaller amount of xton-fatty substances, but so small an 
amount as to be almost inappreciable, where Mr. Bstoourt’s is said to be inaccurate. 

Mr. Gully: I follow; but it seems to me that the importance of it is this. Here you have* as I was 
SBjinig', m analysis taken at the time the milk was fredi and what my friend really relies upon in this 
case, is not mezdy Dr. Bell’s eritioal observations upon our prooess, but on the fact that Dr. Bell made 
an analysis of hie own, which he says bears him out in his opinion. 1 want to show that that to 
he set aside altogether, and if you tell me that you oast aside Dr. Bellas SKaminatimi and analysiB of 
tboB Trttik altogether, that you discard it from your mind, and attach no weight to it, X have nothing 
more to say. 

The Becorder: I am not going to say that I discard it from my mind and attach no weight to it; 
hat I so*far discard it from my mind in deciding this oasai, that I think it is of no iztqKmtanoe in the 
dhoisfim of t^s case at alL 

MKGNfi^: ISuttIdo&oikxicnr tllatit^wonldbsnyusStome^tbgDfQrfli^ 
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The BcMJoxder; I do not say to a gentleman of Dr. Bell’s enunenoe tiiat I discard his evidence alto¬ 
gether. It would not be tme, to b^;in with, biit_I'do not think it is an element which will assist me in 
coming to the oondnsion at which I shall have nltiznately to airive. 

The "Witness: Perhaps your Worship will allow me to say tiiis: The evidence upon which we rdy 
to diew that our method is not quite a rule of thumb, or an average is thisthe allowanoes are not in- 
vaxiahle, as I pointed out before. Mr. Hehner in this case made the non-fatty solids 8*29, and he made 
the add VVt* the add only a few days afterwards He came down only a little lower than 

we did. 

The Witness: I want to satisfy the Public Analysts, as wdl as the counsel for the prosecution, that 
we do not do things, even in making this allowanoe, altogether by rule of thumb. We have evidence in 
the sample itself. It is add, and that increases according to the degree to which the deoompodtion has 
proceeded. 

Mr. Gully: Mr. Hopkinson is with ^me io-day, and he was in the case when it was before the 
Oourt bdow: perhaps you will hear him upon this point, and why he thinks it is important. 

Mr. Hopkinson: It is in this way—the two processes really arrive usually at different results. The 
Somerset House prooeas usually makes the fatty substanoes rather more, and the non-fatty substances 
rather le w * tHart the other process, by reason as Mr. Wanklyn said, of aoertain part of the milk sugar 
bdng dissolved and carried over with the fat. The Somerset House people have no doubt done their 
best to a proper analysis, but thdr fallacy is this: they are trying to compare this analysis of 
Mr. Bstoourt, made by Mr. Wanklyn’s method, with a standard arrived at hy iheix method. Thai is 
the fallaoy. 

The Beoorder: It appears to me, if they stated that, that there would be a fallaoy in it, but the 
difference is so very small that it does not tngnify. 

Me. Oottingham: My friend is in error. 

The Beoorder: What I understand is that Dr. B^’s process of analysis will give a different amount 
of oonsfeitaeni parta of milk from Mr. Esioourt’s, but if Mr. Estoourt’s analysis is aoourately taken, the 
diBerenoe between the result of Mr. Esicouri’s analyms and Mr. Bell’s is so small that it does not 
matter. 

Mr. Hopkinson: It applies here—Dr. Bell gets his standard from an analysis of fredi milk, applying 
his own prooess. He analyses a sample of this milk by his own method, but plus a certain rule of 
thumb, which our witnesses have proved, may be totally inapplicable to the sam^de. He may have 
arrived at a result tallying with ours after applying that rule of thumb, but he arrives at a totally 
different result when he sets up the correct standard of milk. 

The Beoorder: It appesors to me that this difference is one of those small somethings that it does 
not seem possible to give much weight to in a question of this sort. I admit it exists. 

Mr, Hopkinson; Of course neither of those methods may be quite accurate in the amount of xxon- 
fatty solids they arrive at; but according to the Somerset House people, they say that our method 
leaves too much m the non-fatty solids, and we say that their method leaves too little. 

The Beooorder: I quite admit that that would be a matter of very great nioety, but it does not 
appear to me that the difference is such that I could decide what is praciioally a oxxminal ease upon it, 
if it means that. 

Mr. Hopkinson: We put it ^rather in this way. We have proved that 9 is the lowest miTiimTiTri 
according to our method. Dr. Bell’s evidence does not touch that for a moment. He does not say that 
for Wanklyn’s method 9 per cent, of solids not fat is not the proper standard; he only says that by 
another aoiethod that is not a proper standard. 

The Beoorder: If I understand Dr. B^ ri^tly, he says that 9 per cent, taken oorreoily by the 
Wanklyn method is too high a standard. 

The Witness: That the result is not accurate. 

Q. Do not you also say this: that although there may be variaiionB m Esftcourt’s method, yet 
where it is aoouraie, it prodnoes 9 per cent, of solids not fat from milk, it is still possible that that milk 
may be nnaduliexatedf A. If Wankfyn's proaeis is followed exactly, the probabUify is that it wiU be 
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aoonraie, or within oeriainly a few tenths of the method followed by ns ; but 1 gather that in the 
present ease the contention is not between Wanklyn’s process and onr process. 

Q. Not at all f A. Inaemnoh as onr process agrees with the process followed by Mr. Estoonrt in 
this case. 

Mr, Sniton: 1 appear for the Justices, and if 1 may be allowed to say so, there is a conspicnons 
fallaoy in the mind of the Court and in the mind of the witness. So far as regards this particular 
question, what the witness says is quite true: the result has become the same. Bui what we say is that 
Jour process is uncertain, in consequence of the fact that you not only dry your solids in a hot water- 
bath, but that having dried them in a hot water-bath, you then take your solids out of it, and dry them 
in a hot water-oven, and the effect of that is that the heat you are able to apply to these solid substances 
varies so much from cixcumstanoes, over which you have no control, that the standard you arrive at in 
each individual instance is different. Tou get no certain result. Therefore, this table of analyses, or 
standard you have prepared, having been prepared by a process which in itself is so liable to uncertainty 
as to be worthless, cannot be brought forward to test the analysis of a sample of zniLk which we have 
obtained by a process which is certain. 

The Becorder: 1 entirdiy agree with your argument. 1 suppose that it is want of habit in 
expressing an opinion on such a scientiffo question as this that obscures what I say. What I mean to 
say is that the whole question is that which you have raised. I ezpiess no opmion as to the conclusion 
you draw. If it can be shewn that Dr Bell’s system of analysis, which shews that it may be good 
milk, is fallacious, then his standard becomes worthless. 

Mr. Sutton: That is a question of fact. 

The Becorder: It is a question of fact. 

Mr. Sutton : As a matter of fact, what has been left out of sight by the Court is this: that our 
witnesses, who came into the box, did state that Bdl’s process cannot be relied upon. Mr. Bell now 
goes into the box and says: ** It is admitted by you that my process is to be relied upon.’’ 

The Becorder : No, all Mr. Bell says is: ** My process has, by some marveUous means, brought 
out the same as your process.” 

Mr. Sutton: In this particular case. 

The Becerder: I quite agree, Mr, Sutton, that the important question is whether it is possible the 
milk, unadulterated, can have so low an amount of non-fatty substances as 9 per cent. 

Mr. Oottingham: The standard of 9 per cent, for non-fatty solids was Mr. Wanklyn’s test, which 
must be taken, together with Mr. Wanklyn’s process. Mr. Estcourt has not adopted Wanklyn’s process, 
but he has adopted Wanklyn’s test, arrived at by another process than that which he has used. 

Mr. Gully: We say that he has used Wanklyn’s process. 

The Becorder: Do not aiA me my opinion, or I should give it. My opmion is that practically he 
has done so. 

Mr. Oottingham: That we deny; therefore he has no right to set up that standard. 

The Becorder: Again I repeat what I have before said: the only question that pre^rses me in the 
ease is whether it is, or is not possible, or consistent that milk which only has in it this amount of non- 
fatfy matter is unadulterated. The knowledge that it does contain only that amount of non-fatty 
solids may be arrived at I do not care how. 

Mr. GuHj : The only difficulty is one which I have to deal with before I get to your question, that 
is, that it is material how it is got at. We say that 8-67 of non-fatty solids, by Dr. Bell’s process, is 
the same thing, or nearly the same thing as 9 by our process. 

The Becorder: Then go on if you think so. 

Mr. Gully: That is what I say the evidence is. 

The Becorder; Going upon that point, I cannot help thinking that the proosss by which you have 
axxived at that point is wholly unimportant. 1 quite agree that the real question is whether 
these experiments are worth anything if they are taken by a process different from that used by 
Mr. Estcourt. 

The Witness: You will allow me to repeat, that they rely upon the non-fatl^ solids to determine 
whether the milk is adulterated or not. Mr. Estcourt has distinctly stated that he dried the non-fatty 
solids praotioailj to a constant weight, and consequently he has adopted essentially our process. 
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l£r. Onlly: We differ from that entirdy. 

The Witness: That is my argument m the matter. 

T'nrther caroBS-examined by Mr. GxQly: 

Q. Supposing it was tested Wanhljn's process and prodnoed 9 per cent., and then yon took a 
sample of the same milk and tested it by your process would it further reduce the weight? A. That 
would have to be ascertained. 

Q. Supposing yon took a sample of precisely the same xnilk and tested it by your process, which as 
1 understand would reduce the wei^t more than Mr. Wanklyn’s process would, would yours come ont to 
about 8*6 or 8*7 ? A. At the beginning 1 pointed ont that it varied from 8 /lOths up to d/lQths. 

Q. There we differ again. Would it not vary at least to that extent ? A. To what extSht ? 

Q. Would not yon by your process reduce what they brou^t ont at 9 to 8*6 or 8*6 ? A. It might, or 
to 8*3. But Wanklyn’s process has not been applied to this case. There is oonflzmatoxy evidence in the 
matter, because we have Mr. Hdmer’s results. 

The Becorder: Let me see that I understand it. That is a larger difference than I thought existed 
between your two estimates. 

The Witness: Tonr Worship, ihe whole thing depends upon the non-fatty solids being dried to oon- 
stsnt weight. Mr. Estoourt has admitted that he dried them to constant weight and that is the essense 
of our process. 

Mr. Gully: Mr. Estoourt never did say so. 

The Becorder: I know exactly what he said. 

The Witness: Therefore I say he has adopted our process, and it is dear that he has adopted our 
process because it is confirmed by the amonnt we added to make up for the loss hy deoomposiiion, and 
it is almost confirmed by the result obtained by Mr. Hdmer, because he obtained from the saTnn sample 
8*29, which contained of acid. We obtained from the other portion of the sample 8*02 with of 
add; deariy shewing that the whole thing was done according to onr method and one result oonfizms 
the other. 

Q. Is it the fact that Dr. Dupr^ is a gentleman, as he has told ns, of very large eaperisnoe in these 
things? A. Oh, yes ; he is a man of considerable ability eoperianoe. 

Q. We bave had a number cf gentlemen here who have every day praotioe in this matter, and on 
whose certificates hundreds of people have probably been conricted and that without appeal; do yon 
say that those gentlemen are all under an error in putting 9 per cent, as a safe standard, at whiih, to say 
adnlteration has taken place ? Do yon say they are all wrong ? A. I thiny Dr. Dnpr 6 will admit that 
he does not aot upon that standard. 

Q. Do not let us go ofi upon that. Dr. Dupxd told us that in every case where he found it TtniTw 9 , 
he had certified that there had been adulteration, and in every such case there b^d been a prosecution 
and conriction without appeal, and he had always put ihe amonnt of adulteration as from 9*8 when he 
oertided, but that he did not certil^ unless the non-fibity solids were under 9. Do yon sUy that iJl those 
gentlemen are wrong altogether, and that they have been oextifying all thia time upon a totally wrong 
basis? A. The oases have not come under my observatian. 

Q. Has there been any case in which anyone against whom Dr. Duprd has certified has sent the oaas 
CKQ to yon ? A. Ko, not an instance. 

Q. Do yon say that this is error on their part altogether, and that in future theymnst alter tiieir 
proceedings altogether, and while th^ test by the same process they are to reduce their figure to 8 * 5 , 
8*4 or 8*5 ? A. I know thig ; as a matter of &ot_ 

Q. Do you say that? 

The Becorder : He has to give his eridence as to fact and not to consider the result of it. It is like 
trying to terrify a jury to prevent them from bringing in a verdict of guilfy against a because of the 
frightful consequences. 

Gully: It is a question of sdenoe. I am asking this gentleman whether he says as a sdentifio 
chemist that that basis, which has been followed so long by so many ehemists who ought to understand 
their business, is erroneous. 

The Becorder: I will answer the question fci him. He says it is wrong. 

Witness: I know as a matter of lartliiirtlltare ate wdlJmownaMayst* in Iiond<» that wonH 
not think of teoommending a proseontion for BO small a poceentage. 

Be-erraminod by Hr. Oottisgham : 
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. Q. HaTe yon eyex certified for a proaeoniion for adulteration for so small an amomit as 4 per cent, 
of water ? A. We haYe. 

Q. In what case f A. A case in Hammersmith, in which it was abont 4 per cent. 

Q. Then there was a considerable difference in the amount of fat as well? A. 17o. 

Q. Under what dromnstances did yon certify in that case? A. It came down to a point at whlda 
we were perfectly justified in doing so. 

Q. After investigailon ? A. Yes. 

Mr. Gnlly: You hare certified for a prosecntion where there had been adnlteration to the extent 
only of 4 per cent. A. Bnt not on the 9 per cent, standard. 

The Becorder: I am not in the least biassed by what has been done before. 

AUGUSTUS TOHLOKBjB, swobw.—E xamined by Mr. Gottingham: 

Q. Ton are Doctor of Philosophy, and a Pellow of the Boyal Society, and Ohemist to the Boyal 
Agrionltnral Society? A. Yes, and I haye been for the last twenty-five years concerned in chemistry, 
and connected with the Chemical Society of England. PreTions to that I was fourteen years Professor 
of Ohemistiy in the Boyal Agrionltnral College of Cirencester. 

Q. Yon have had a very large and lengthened experience in the analysis of mihk and other artiGles 
of food ? A. Yes, extending over a good many years. 

Q. Have yon turned yonr attention partionlarly to the composition of milk and the oixcamstaiiees 
affecting its composition ? A. Yes, I have done so. 

Q. Yon have found that the variationB as regards the solid matter are considerable ? A. Yery con- 
siderahle; in fact aU the oonstituenta, without exception, of milk are subject to variations. The vazia- 
tions are greatest in the case of fat, and less in the non-fat; bnt still they are variattons in the proportion 
of the caseine or curd which constitutes solids not fat—^variations between the enrd and milk sugar and 
mineral matters; so that yon have no constaney in the composition of the milk which varies with varied 
curonmitanoeB—for instance, the time of the year, the food given to the cows, and also the breed of the 
cattle. There are some cows which, if their milk were analysed alone by any Public Analyst, would be 
universally condemned, and perhaps justly so in a certain sense, as being bdow the reasonably fair good 
quality of milk. I speak of the Dutch cows. I find that there is sometimes as much as 90 and 90^ per cent, 
of water, and the totals of solids soaroely more than 10; but the fact is that yon get such a oonstaaey 
of oompoiitien in a large town because the milkmen understand their business and they work up to the 
constancy of the Public Analysts. There is a regular technical name amongst milk decders—they know 
how to blfnd *’ their milk. They buy from poor country districts—the very crust of the land—milk 
which is generally poor, and blend it with milk which is kept in the neighbourhood of towns, by cowmen 
who deal largely in milk, who feed richly and produce milk which is rich in all constituents. You may 
get as mudi as 10 or 1Q| of solids not fat, and as much as 4 to 5 or 5^ of solid fat, and by blending those 
together they can produce milk which oemes up to a given standard. That would account in a measure 
for the apparent nnifoxmity of results that you obtain by analysing Tnilk as supplied to towns. 

Mr. Oottingham: You have been in Court while Dr* Bell was giving his evidence, and you heard his 
evidence? A. Yes. 

Q. Do you agree with that evidence ? A. Yes, I do in all essential particulars. 

Were you also examined as a witness in the Committee Boom on this lull ? A. Yes, and 1 atrongly 
opposed the notion of fixing a standard, because a standard has a tendency, which I foresaw then, to 
this: that the milk dealers would work up to a given standard; and what they do at the present time 
is, they allow the milk producers to skim off partially the milk, and yet, by blending with non-sMmmed 
milk they bring it up to the standard required by the Public Analysis, whereas a most valuable portion 
is now deliberately taken off—^ihe cream is taken off from the milk and the standard is still maintiuned; 
and milk which unquestionably is skimmed is frequently sold as perfectly genuine, and milk which is 
genuine, but falls below the standard of 9 per cent, of solids not fat, is condemned, and injustice in that 
way is done and has been done. 

Q. You have, in your experience, known numerous instances of milk falling below the standard 
of 9 per cent, solids not fat, yet still being genuine milk? A. I have. 

The Becorder: That is a question of imporianoe. Do not answer that hastily. Do you mean that 
in your eoEperienoe you have tested milk which has fallen below the standard ? A. Below 9. With your 
permission I will give those instances, or hand them over to youx Worabip afterwards. As early as 1868, 
I pubSished a paper in which X gave the average composition of 92 sampta of milk taken from a herd 
of OOWB. 
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Mr. Ckdly: By yonxsdf ? A. By mysdf. In fact otir stndentfl at the College, at the time I was 
Prineipal at the College, complained of the quality of the milh. I was stmok with the milk being very 
poor at the time, and I enquired into the oiroiunstanoes. This led me to make an investigation of the 
influence of the time of the year, and when the cows were milked, on the quality of the milk. I analysed 
the TTiillr of the whole herd. It was not for sale, but merely for the supply of ttie College. Sometimes 
we had not enough. There were about 16 cows, I believe, at the time, and I analysed the milk from 
those cows eveoty month twice, the morning and the evening milk, for eleven consecutive months, with 
the eocoeption of August, when I was away for the vacation. I found then that of the 22 samples of the 
Twillr of the whole herd, 9 samples contained less 9 per cent, of solids not fat, and one of the 22 
bmnpleB contained as much as 10*7—there was in roundnumbers lOper cent, of solids not fat; and another 
contained as little as 7J- per cent, of solids not fat. Thus you have here a range of 7i to 10, that is 2^ 
difference in the solids not fat. 

The Becorder: Were cJl those cows fed the same ? A. All fed in the same way. Then during the 
last four years the Briti^ Dairy Scanners* Association give prizes lor niilking cows that produce not 
only the largest quantity, but also the richest milk, taViiag into consideration the quality as well as the 
quantity, and by agaigni-ng certain points for quality, and certain points for quantity, we are able to say 
at the conclusion which are the best milking cows. Therefore, you may rest assured that no cows are 
sent up but those in good condition, the really good cows and well fed cows; but I find that the influence 
of race is very great, as, indeed, every milk dealer knows who has any experienoe in the milk of Alder- 
neys or the TnilV of the large breed of cows, the red Oxfordshire old cow, or the Shorthorn and the 
Dutch cows—one is very much richer than the other. I found the following results, in the following 
years, with individual cows which were separately milked in my presence, with the exception of tibia 
year, when I could not be present, but my son was present, and the milk was received by me for analysiB: 
In 1879,1880,1881 and 1882,1 was present all the time they were milking when the samples were taken. 
1 took the samples myself and bottled them up, and they were analysed in my laboratory. I found in 
1879, in four samples out of twdve, less solids not fat than 9 per cent.; ei^t varied from over 9 up to 
10. Then, in 1880, at the Dairy Show, 1 found that all the Shorthorns and cross-bred cows (there were 
only four shewn for competition for the milk prize) contained on an average somewhat under 9 per cent, 
of solids not fat. Every one of the four cows that were shewn, or competed for the milk prize, produced 
milk, the solids not fat in which were under 9 per cent. Some came very near, hut they were under 9 percent. 
Four out of six cows, of the Jersey and Ayrshire class, gave milk contaming less than 9 per cent., fl.ve 
contained about 9; and seven cows out of nine, in the Dutch class, yielded Tniiv containing less than 
9 per cent. Then, in the Dairy Show for 1881, seven samples out of fifteen contained less than 
9 per cent, of solids not fat. 

Mr. Gully; Those are your own samples ? A. My own samples. 

Q. And your own analyses ? A. My own analyses, that is to say in the sense in which Dr. Bdl has 
explained, made under my own immediate superintendence, mostly by my son, and done in my laboratory, 
and I was there present all the tune. Seven out of fifteen samples contained less than 9 per cent, of 
solids not fat. Two samples contained less than $ per cent, of solids not fat, and another sample 
contained as much as 10^ per cent. Then last year, in 1882, out of tweniy-six samples nine were found 
to contain less than 9 per cent, of solids not fat. This year comparing a few samplos taken from 
seventeen cows which competed for the milk prize, three'out of seventeen gave less solids not fat than 
9 per cent. 

The Becorder: 'What were those cows—^what sort of cows ? A. They were mostly Dutch or oross- 
breds—large cows. You will seldom find m the Jersey or Ayrshire classes that they yield less than 
9 per cent, of solids not fat; generally above. You may find ai» much as 10^ solids not fat. So that 
you see how difficult it is to fix anything like a standard. I do not know whether I may he pezmitted 
to make any remarks on this question of standards. 

Mr. Gully: I would rather that my friend asked questions. I must really ask my friend to conduct 
his case in the usual way. 

The Witness: I find that the st mdsxd adopted in Paris is 11 per cent, total solids, of which S per 
cent, ought to be fiit, which leaves solids not fat 8. I think that is a very reasonable standard; 8 per 
cent, of fat makes it high. If you ask me the question, Is the standard adopted by the PubUo Analysts 
fair or low or high, 1 should say- 
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Mr. Gnlly: This is not evidenoe. This is a sort of historioal leotnre. It is im roMih la to cheek the 
piooess by wliioli they say ibis is to be asoertamed. 

The Beoorder; It is quite open to that objection. 

Mr. Gully: 8 there may mean precisely the same tbiTig as 9 here. 

Mr. Oottingham: Are these measurements yon have given ns the same? A. Yes, the of 
method which is adopted would not prodnoe any practical variation. 

The Becorder: The impression npon my mind has been for some time that any soientifio process 
would not maJce any very great difference. 

Mr. Oottingham: That I quite agree with. The question here is the conclusion to be drawn from 
these analyses. 

The Witness: I was going to remark that if I were asked whether the standard adopted by the 
Public Analysts was a low or a high one, I diould say it is decidedly too low a one, because they do not 
require a fair average proportion of fat. Ton may expect during the greater period of the year a 
higher percentage than of fat. The average is much nearer 3 than 2^. It is only in exceptional 
cases of very poor food or in the spring of the year, in March or April, when the grass is just springing 
afresh and is immature, and rainy weather sets in, and where yon have an additional quantity of water 
given with the food, that the milk is exceptionally low; but throughout nine months of the year I 
should say by the adoption of the Public Analysts’ standard a sort of legal right is given to twiIV dealers 
to skim their milk and to sell milk of too low a quality, for I need not remind your Worship that 2 per 
cent, of solids fat is a great deal more valuable than 2 per cent, of solids not fat They blend the miTV 
together. It is a practice with many of the large milk dealers to keep chemists for the purpose of seeing 
that none goes out that is below the standard. 

Mr. Oottingham: What do you say—Is 9 per cent, of non-fat too low. A. If I were to give a 
standard I would say raise your standard in fats—lower J per cent, in solids not fat, and screw up the 
TTn'lkmftTi to really unskimmed milk. I am not prepared to recommend any standard, because 
you may have in your own mind a sort of standard, you must apply it with discrimination and take into 
consideration even the price. I know that some nDilk dealers actually get Id. to l}d. more per gallon 
than others because their milk is so much better for blending. 

Q. Have you seen the analyses in the case before the Court ? A. I have. 

Q. In your judgment it is impossible for any chemist to come to the conclusion that any water had 
been added as a sdentiffo conclusion from these analyses, assuming those analyses to be correct? 
A. You cannot say it. 

Q. You could not afSum that any water whatever had been added—that there was any adulteration ? 
A. You could not. 

Q. Then you come to the conclusion that these analyses are perfectly consistent with perfectly 
genuine mUk? A. Yes. 

Q. So that this mUk which Mr. Wardle has been convicted of selling adulterated may be in your 
estimation perfectly genuine? A. Yes, taking into consideration the time o the year when the miTlr 
was sold, and {also the prohabihiy of the fact that the cows had no concentrated food in the shape of 
cake or meal and were fed on the natural produce of the land. 

Mr. Gully: We have had no evidence of that. 

The Witness: Assuming that I have had no evidence npon the case if the cows were fed npon grass 
alone at that time of the year, all I can say is that it would be fftirigh milTr , but rather poor for that 
of the year. 

Mr. Oottingham: 4 per cent, is a very very low amount of water to adulterate with T A, I do not 
tbiTtV a man would risk bia character f<m that. 

Mr. GuBy: Is this evidence that a man would or would not risk his fthanH iAr terihe purpose of 
making money. It is not a question of risking character? 
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The TTitness: 1 do not think he would do it for his own credit’s sake. 

Mr. Wardle: I am sure I would not. 

Mr. Cottingham: Did yon hear that paper of Mr. Hehner’s read to day f 

Q. Do yon agree with what he says ahont a standard there ? A. Quite. I quite agree with all Mr. 
Hehner has said. 

Q. Do you agree with the paper I read from The AkaIiYst ? A. I agree with that. 

Cross-examined by Mr. Onlly: 

Q. And you agree with Mr. Hehner’s evidence generally to-day ? A Yes, I do. 

Q. Do you differ from Dr. Dupr 6 ’s evidence? A. 'With the exception of his fhdng a standard for 
solids not fat at 9. I certainly do not agree with that. 

Q. With the exception of that yon agree with him ? Yon are against all standards ? A. I am 
tt gaiTiftt all standards. 

Q. How would yon test milk practically if yon were a Public Analyst ? A. There is the difficulty, 
because yon cannot distinguii^ between naturally poor milk and watered milk. 

Q. A Public Analyst has so much nulk sent to him in a vessd. If yon had not a standard how 
would yon test it? A I am gilad 1 am not a Public Analyst to have to decide that question. 

Q. Yon have no other theory as to how it ^onld be done ? A. No, as 1 said, because I must take 
all things into consideration; 1 oeiiainly would analyse it, and if I found the Tnilk below the standard 
that I have fixed in my own mind I would take means to get fall partioulais. 

Q. I am speaking of this: sapposing yon were a Public Analyst, and were called upon to certify in 
a oeriain statutory fonn whether this milk had been adulterated or not. How wohld yon ascertain 
whether it had been, or not, except by a standard ? That is what Public Analysts’ have to do; they 
are not allowed to go to the farm. A The GoTomment has oarefully abstained from adopting a 
standard, and so has the Board of Trade. 

Q. Yon have not offered any other resource. Yon arrived at 7*50 non-fatly solids with one sample. 
Was that from a single cow? A. That was a single cow. 

Q. Can yon shew any average of the milk of 16 or 16 cows giving less thar) 9 per cent.; I do not 
mean picking out exceptional cows ? A Yes, I can. That was 7*50. 

Q. Was this your own experiment ? A. My own experiment-that was 7-60, the average of 16 cows— 
the whole herd. 

Q. Where was that ? A. That was at Cirencester when I was resident there. 

Q. "When was that 7 A. The paper was published in 1863—that was in 1862 then. 

Q. Was that a herd that had been starved or ill-fed? A. They were poorly fed; they had not 
enough to eat. 

Q. They had been badly treated ? A. Yes, they had not sufficient food. 

Q. Supposing the Government had set up a standard, yon would hardly let a case like that interfere 
with your acting. ? A. No, I would not; certainly not. There is a danger of filing the standard too low. 

Q. Even under the shadow of the Royal College of Agriculture they had been starving. With the 
exception of that case, do yon know any case where an average of the milk of 15 cows has given soKds 
not fat below 7*60? A No. 

Q. Below 8*00 ? A. Yes. 

Q. Where was that ? A. 8 out of 22 where the percentage of solids not fat fell below 9_ 

Q. Supposing yon take the 22. mat is the average of the 22 ? A. mth &e exception of that one 

nnnsneJfy poor, I have others with 8 ^ solidB not fat, then 8 ^ again, 8-88 and 8-70. 

Q. Then the others are over 9? A. The others are ad over 9, some as hi^ as 10 . 

Q. The average of the 22 would be higher than 9 ? a. Xes, it would. 

Q. May we not take it that the average of that herd of 15 or 16 cows wfll bo over 9? A. Taking 

it thropghont the whole year, hot not in separate months. 
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Q. As regards Dutch cows and so forth: Dutch cows are not imported for the purpose of being fed 
in Derbyshire, to supply milk in Lancashire ? A. They are diiefly imported for the sake of the Twiib 
supply. 

Q. Do you find in Derbyshire and Oheshire Dutch cows with that very smaJl proportion you have 
told us of ? A. ITo, I do not think they keep them in Cheshire. They are (fiuefly kept by milkmen in 
the neighbourhood of towns. 

Q. "When you analysed these what process did you use ? A, I have used, I may say, every process 
which has been publi^ed at various times. 

Q. In 1862 ? A. In 1862,1 extracted the total solids with ether. 

Q. How mudh milk did you ts^e ? A. 1 took various proportions from the determinatioa of the 
total solids. I took out about 10 grammes, and for the extraction of the oil I took as much as 3 times 
the quantily—30 grammes—so as to get a fair average. 

Q. How long did it take to complete an analysis from beginning to end. What time was spent 
over it ? A. For practiced purposes an unreasonably long time. 

Q. How long, about ? A. Perhaps some three days for each analysis. 

Q. So that the milk would be ten days old by the time it was finished^ A. Oh no, they were «dl 
done immediately the milk was taken. I had only two samples every month. 

Q. Is it more accurate than it was then? A. I cannot say that; but for practical purposes you get 
sufSciently accurate results, with a plan like that of Wanklyn. 

Q. Xou have not been a Public Analyst of any kind, nor had to certify for pmposes of this kind? 
A. No, but I have frequently to report on milk, whether it is genuine or not. 

Q. Do you find that the quantity of solid non-fatty matter varies according to the time of the 
year ? A. Yes, the solid non-fatty matters. 

Q. To what extent—within what range ? 1 am not peaking of exceptional oases, but what do you 
find is the fair range that you can d^end upon ? A. I should say it ranges from 8^ to 3^ solids 
not fat. 

Q. It varies to that extent—it ranges over one in fact? A. It ranges over 1, but you may have 
greater variations; I only give you the average. 

Q. Is the 8^ arrived at by a process like Dr. B^*s ? A. By the perfect extraction of the oil, which 
is difficult to realize by the adoption of Mr. Wanklyn*B process. I am sure you will forgive me for 
saying so, but I have perfectly extracted it, even by Wanklyn’s process. 

Q. I want to foUow what you really did. Did you foUow the same process that Dr. BeU followed, 
preferring that to Mr. Wanklyn’s, because you got a more perfect extraction of the fat ? A. I prefer the 
extraction with anhydrous ether, or what is practically very strong ether, leaving all the watery portion 
of the ordinary ether out of contact with the dry residue, so that I can extract fully the oiL 

Q. Is not it a fact that Wanklyn’s process leaves a greater weight than your process? A. It may, 
or may not do; it depends how it is worked. 1 am sure Mr. Wanklyn would not leave much oil in 
because he does it perfectly. 

Q. I mean imthe way described by Mr. WanMyn and Mr. Wilkinson? A. The tendency is that 
there is some oil left in the residue. 

Q. Is the effect of that to make your 8*50 correspond with their 9, or thereabouts ? A. It may, it 
has a tendency to increase the solids not fat. 

Q. Boughly speiking, would that be about the difference that you would expect to find ? A. The 
difference between what? 

Q. The difference between the results of the analyses—the residuum of non-fatiy solids left after 
treating the milk by your process, and by Wanklyn’s process? A. Ton may have a difference of 
between 3/lOths to half per cent, even; it depends very much upon the quali^ of the milk; and what 
applies to one sample of milk, will not apply to another. 

Q. Treating it by your process, would you say that 8*50 of non-fatly solids was a veiy low average 
for 15 or 16 cows? A. I itiiould say that it was a fair average. 
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Q. Treated by your prooesa ? A. Tea, but rather low—below the average. 

Be-exaznmed by l£r. Cottingham: 

Q. Was there anything in the constitution of this at all unusual—I mean do you find, in fact, all 
ihe constituents of genuine in thip milk, according to the analysis ? A* Yes. 

Q. All the constituents of genuine milk, a fair proportion and proper quantity ? A. Yes, and if I 
had had to report upon it, I would have returned it as genuine. 

WTT.T.TAM THOMPSON, swons.—Examined by Mr. Cottingh am : 

The Recorder: What are you? A. I am an Analytical and Consulting Chemist at the Royal 
Institution, a Eellow of the Royal Society of Edinbm^h; Member of the Ch em i c al Society, and a 
Member of the Society of Publio Analysts. 

Q. Have you seen the analysis of this milk? A. I have. 

Q. In your opinion does t ha t analysifi justify the conclusion that 4 per cent, of water has heen added ? 
A. 1 should think it does not justify any conclusion. 

The Recorder: As to whether-A. As to whether it oontains water or not. 

Mr. Cottingham: Is there anything in the analysis you have seeu, either in the quantify of non- 
fiktty solids, the quantify of fat, or anything else that is not perfectly consistent with genuine milk ? A. 
1 bdieve not. 

Q. In point of fact, would you have passed such a sample as genuine if it had been snbmittedto you ? 
A. I should form no opinion. I should say it might be adulterated or not adulterated. 

Q. There is no evidence of adulteration^ A. There is no evidence of adulteration. 

Cross-examined by Mr. Gully: 

Q. It is low? A. It is low. 

Q. And would excite suspicion if put before you as an analyst ? A. It might do. 

Q. Are you a Pablic Analyst ? A. I am not. 

Q. Have you analysed milk to any great extent ? A. I have done a large number of samples. 

Q. Do you mean for farmers who have brought it to you ? A. Yes. 

Q. Or do you mean by way of experiment ? A. For farmers, and by way of experiment also. 

Q. Farmers often bring you their mQk do they ? Yes, we have a oonriderahle number come. 

Q. Would 8*50, the residuum left after Mr. Bell’s process had been applied correspond to somewhere 
about 9 after Wanklyn’s process bad been applied? A. From my experience I should think it would 
not be BO. 

Mr. Cottingham: Do you agree with the evidence given by Dr. Bell and the last witness ? 

The Witness: Yes, I think I have answered the question by saying that there is no evideauce so fox 
as I know that it is adulterated. 

Mr. RIC HAR D BANNISTER, swouN.—^Examined by Mr. Ferguson. 

Q. I beheve you are an analytical chemist in the laboratory at Somerset House ? A. I am Deputy 
Principal in the laboratory at Somerset House, and an analytical ebemist also. 

Q. In your laboratory they examine articles for the Board of Trade and the Customs ? 

The Recorder: We had that from Mr. Bell I 

Mr. Ferguson: You assisted in the analysis of this mflk? A. I did. 
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The Beoorder: You signed the certificate, did not you ’ A. Yes, and not only that, I saw all the 
weighings and calculated aU the results as 1 always do in connection with milk casesj or any oases of 
adulteration. 

The Beoorder: As 1 have said before, I do not think this much signifies, because the results come 
to practically the same—so as to make no difierenoe. 

Mr. Ferguson : In your opinion the results arrived at are perfectly consistent with this being 
a genuine sample of milk? A. Just so. 

Q. Bow will you tell us how you analysed this milk? A. Is it necessary to go over the whole 
of it ? 

The Becorder: What does it signify. I may still be wrong, but 1 have said some hours ago that 1 
do not think that is at all important, because this witness has arrived at the same conclusion with the 
Somerset House system, as Mr. Estcourt with bis system. If their system is wrong, it is a very luoky 
accident that they happen to come to the same condusion. 

The Witness: I have not the slightest objection to give it to your Worship, but I want to save the 
time of the court in every way I possibly can. Dr. Bell has done it already. 

Mr. Ferguson: Is there anything iu the result of the analysis to lead you to the condusion that 
the milk was watered ? A. There is not. 

The Becorder; We have his certificate with his opinion. You agree in the certificate ? A. Quite 
so, or I should not have signed it. 

Q. There was some other gentleman ? A. Mr. Lewin: he is here in Court. 

Q. B is a joint certificate ^ A. Yes. 

Q. You all did agree ? A. E 2 :aotly your Worship, or we should not have put out names to it. 

Mr. Guhy: 1 take it that this gentleman says the same thing, and that Mr. Lewin says the same 
thing as Dr. Bdl. 

Mr. Oottingham: We had another scientific witness to call, Sir, hut there being a death in his 
family he is not able to be here. That is the case, Sir. I have only a few words to say- 

The Beoorder: I think 1 quite understand the question now. If any learned Counsd wishes to 
address me, I shall be glad to hear him. 

Mr. Gully: Do you wish to call upon me ? 

The Beoorder: If it is net a discourtesy, I think neither of you can throw any light upon it, or 1 
am sure you would do so. I think I am suffidently informed upon the matter now to form my 
dedsion. 1 think so. 

Mr. GuUy: I am quite content to oiy quits with my friend upon that. 

Mr. Oottingham: Then I shall not trouble you with any observations. 


JUDGMENT. 

The Beoorder: This is a conviction under the Sale of Food and Drugs’ Act, 88 and 39 Yio., cap. 63, 
and 42 and 43 Yictoxia, cap. 80. 

The appdlani, Bichard Wardle, has been convicte^ in a penalfy, by the Justices of Manchester, for 
selling adulterated milk, and he has appealed against ^e conviction upon several grounds. The first 
ground is that he is not guUfy; the second is immateiial, I think; the third is a legal objeetion to the 
conviction; and that raises a question, perhaps, of some importance, viz., whether the certificate of 
the officers at Somerset House is condxisiye or binding upon the Justices or upon the Court of 
Qmter Sessions. 
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'With regard to this third grotmd of appeal, I am dearly of qpimon that it is not well founded. 
The words of the 22nd Section are: The Justices before whom any oomplaint may be made, or the 
Cfonrt before whom any appeal may be heard tinder this Act, may, npon the request of either party in 
their disoretian cause any artide of food or drug to be sent to the OoxnmisBioners of Inland Bevenue, 
who shall thereuiKm direct the Chemical Ofdoers of their Department at Somerset House to make the 
analysis, and gbe a oertidoate to such Justices of the result of the analysis,’* &o, 

Kow it appears to me perfectly dear that the object of the legislature was that in case of any error 
fallen into by the witnesses before the Justices in the county, that they should be oozreoted by the 
certificate sent bj authorities at Somerset House, and that the Justioes or the Court of Appeal 
should have the adyantage of such a certificate that they mi^t form their judgment upon it; but I do 
not think that that at all takes away either the responsibility of the Justices or that of the Court of 
Quarter Sessions, who must give a perfectly independent decision npon the merits of the case, of course 
giving full wei^^t to the opinion of the Chemical Ofdoers of the Department at Somerset House; 
therefore, I think that that ground of appeal fails. 

Now, in this case 1 hare before me the oath of a person who says that he supplied this milk and 
that he did not in any way adulterate the milk; and in considering the judgment to whidi I come, 1 
must take into consideration, not only the scientific evidence, but the facts of the case. I cannot conceal 
from mysdf, nor do I msh to oonoeal from myself, the fact that Wardle, the farmer, seems to have 
acted in a perfectly straightforward way. He at once sent the samples, taken from these milk cans, to 
perfectly independent analysts, who both gave a decision adverse to him. His conduct in that par¬ 
ticular leads me take a favourable visw of the statements he has made, that this milk was not in any 
way adulterated. 

Then there comes the scientific evidence. That is a vast amount of evidence of the very greatest 
value, which goes to shew that the analysis—I decide entirely upon this analysis of Mr. Estoourt’s— 
leads oonohisively to the result that this milk was adulterated with water. A very great deal of scientific 
evidence is gone into to prove that conclusion. 

Now, on the other hand, there is the evidence of the certificate of the Somerset House Analysts, 
which, I take it, I am to use for my assistance upon this trial; and if I am not to use it, at all events 
I have tile evidence of the gentlemen who have given the certificate. They state that after Tr ^a-TriTtg 
addition for natural loss arudng from the decomposition of the miTlr through keeping, the proportion 
of non-fatiy solids is not lower than is found in genuine Tnilk. The percentage of fat and ash sure equal 
to those found in genuine milks. Erom a consideration of these lasolts we axe unable to afiSrm that 
water has been added to the m ilk .” The oormctness of that certificate is, to my mind, corroborated by 
the fact that the analysis made some three weeks after the Tnilk had come from the cows, for all practical 
purposes, produced the same results as that which was made by Mr. Estcourt; and that rather leads me 
to the conclusion that the analysis could not have been at all cardes^y taken or slurred over by those 
gentlemen, Dr. Bell, Mr. Bannister, and Mr. Lewin. I assume th^ that the analysis of Mir. Estcourt 
was correct, and that the analyses of all these gentlemen, although not quite identical, were for aH 
practical purposes correct. 

Against the oath of Mr. Wardle, and against his general demeanour and ccmduct, I am asked to 
decide that this water was put into this milk, upon sdentific evidence, which is contradicted by the 
scientific evid^ce of such gentlemen as those who have been recently called. This is a matter in the 
nature of a criminal proceeding; and to use an expression whidh is always used in criminal proceedings 
to juries—and I sit here as judge and jury in this case —1 must be satisfied beyond aU reasonable doubt 
that this man has been guilty of the offence charged against him; and I am not satisfied. If it were 
necessary I would express an opinion as to the propriety of the different systems of analyBis which have 
been adopted, because, although I know nothing of science, after hearing such extremely good evidenoe 
as I have heard on both sides, if it weie part of my duty, and I were bound to do it, I would give a 
ju^ment upon that question. But it does not arise, and I am not called upon in the present c a s e , in 
the view I take o! it, to give any decision whatever as to which is the best mode of analysis for milk. I 
ground my decision not certainly upon any opinion that either of the analyses was incorrectly con¬ 
ducted. I say that most absolutely. I might go further if it were necessary, only it is not necessary 
to say it it appears to me that both analyses were skilfully and well conducted; but it is unneceEnsazy 
for me to say that upon the present occasion judicially. 
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The oonolnsioxi I have oome to, is, that the offence charged against this man is not made out to my 
satisfaction, and I do not know that there is any Talne or nse in my saying anything more upon the 
matter. 

1 thought for a considerable length of time that it might turn out that an analysis made after the 
milh had been kept three was nearly valueless; but when I find that after three weeks the 
analysis made turns out to be practically the same as that made when the milk was fre^, 1 cannot 
suppose that that is a matter of chance, but that it was the result of scientiffc investigation and 
6nq[uiry. The investigation which has taken place in this matter is one that I daresay will be 
advantageous to both sides if I may call them sides—^both to the parties who side with one system 
of analysis, and the parties who side with the other system of analysis, but I am not going into that to-day. 

I have already stated that it has not been proved to my satisfaction that this milk was adulterated 
with water, and that being the conclusion at which I have arrived, 1 can do nothing more than conffim 
this appeal and dismiss the original conviction. 

Mr. Cottingham: Now, Sir, there is a second conviction whlehl must draw your attention to. I hope 
you will give us the costs of this ? 

The Beoorder: Yes. 

Mr. Cottingham: There is the second conviction. 

Mr. Gully: Does my friend want to try that ? It follows the flrsb I suppose ? 

The Beoorder: Yes. 

Mr. Cottingham: If it follows the first, that is dismissed also, and I have to ask you for the costs 
of that. 

The Becorder: The costs will be taxed. There will be nothing on the second conviction. 

Mr. Cottingham: I want to draw your attention to this: that there is one offence, and there ought 
not to have been a second conviction at all. 

Mr. Gully: Does my friend want to argue that ? 

Mr. Sutton: In giving the costs you do not I apprehend give costs against the Justices f 

The Beoorder: Oh no. 

Mr. Cottingham: Not for convicting a second time, for the same offence. 

The Beoorder: Certainly not. I will say—^Appeal confirmed, Conviction dismissed. 


ADULTERATION IN PARIS. 

The Eevue des dmx Mondes, on June 35th, contains an article by M. Denys Cochin, 
entitled ** Les ialsificatenrs et le laboratoire municipal,” which is interesting, and in some 
respects amnsing, and of which the following is an abstract. 

The art of adulteration is now one of the most interesting sections of chemistry. In 
days of yore the milk dealer on the corner poured a little water into his tin cans, and the 
wine merchant in his cellar manufactured secretly by the light of candle bis decoctions of 
logwood. But the milkman and the wine seller have progressed with the age, and their 
work has become scientific. They can consult dictionaries and systematic treatises on 
adulteration. Taking one of these as his guide, M. Cochin proceeds to draw up a bill of 
fiaxe, with r^;ard to which he acts the part of Sanoho Panza’s physician, who, it will be 
remembered, objected to every dish set before bis master, on the ground that it was 
unhealthy. 

The tapioca soup be finds is made ef potato starch, contaminated with copper; the 
bright green pickles owe their color to the same metal. The fish has perhaps been preserved 
by an antiseptic salt; the sauce makes it palatable, but very few know what makes the 
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sanoe palatable. The butter which it ooutadns is no longer made from cream by the help of 
a chum. Part of it is maigarin, part of it is butter improTed with gypsum, silicate of 
potash, sulphate of baryta, potato starch and coloring matters of various kinds. 

The truffles with the roast are made of earth, potatoes and hycoperdons duly flavored. 
The peas and the spinach owe their beautiful green to copper. 

The digestion of these products of the laboratory is supposed to be aided by coffee, 
cognac and a cigar. The coffee may contain chicory, beans, com, carrots, caramel, sawdust 
and horse liver. The cigars are in a handsome box bearing Havana stamps, but are made 
of poor German tobacco, cabbage leaves, willow leaves, &o. And the brandy I The 
Omniscient alone knows what that is compounded of. 

If the next morning after such a meal the diner feels dyspeptic and feverish, his 
physician will probably order him a glass of mineral water. This is probably made 
ar^cifllly. But we need follow M. Cochin no further in this enumeration, which is, after 
all, the same old story. 

After^a brief description of the municipal laboratory established in Paris for the 
purpose of detecting adulteration, a sketch is given of the objections made to this institution. 
The first is, that it is an encroachment on liberty, and tbe wine merchants, who are the 
most active enemies of the laboratory, lay great stress on ibis. They agree that it is wrong 
to add harmless substances to wine, but to dilute it with water—^that is not adulteration ] it 
is one of the rights of freemen. 

And to a considerable extent their cause has become a popular one. The people, it is 
said, demand water colored with aniline dyes, and they have a right to have it! 

In the second place, the merchants urge that the work of the laboratory is opposed to 
business prudence. The publicity of its resmlts will injure the export trade. How dare we 
announce to tbe world that of 8,861 samples of wine tbe cbenusts have found 202 harmful, 
1,098 passable, and only 857 without reproach ? ** Do you suppose,’’ says M. president 
of the syndicate of wines and liquors, ** that if there were municipal laboratories in Madrid, 
Valencia, Alicante, Genoa, &c., and samples of wine were sent to them as is done in Paris, 
do you suppose, I say, that they would not find the same proportion of adulteration that is 
found by the Paris laboratory ? I answer, yes; and were this matter a hundred times more 
important, the Spanish and Italian laboratories would keep their figures to themselves, and 
would not proclaim them urH et or5i.” 

A more sensible criticism on the publications of the laboratory is that they are made in 
sneh a way as to create unnecessary alarm, and give a wrong idea of the amount of danger. 
Prom the figures given it is natural fer a Parisian to conclude that he has only one chance 
in ten of getting a good wine, three chances in ten of getting good milk, &c. But it must 
be remembered that almost every sample analyzed is suspicious. To draw conclusions from 
the results of these analyses as to the character of the whole supply is like saying ‘*ten 
persons out of every hundred tried for theft are acquitted—therefore of every himdred 
Parisians ninel^ are thieves.” 

If the samples were collected indiscriminately, the proportion of adulteration indicated * 
would be enormous; but such is not the case. M. Cochin proceeds to criticise the standards 
adopted at the labora'ory for wine and milk analysis, objecting that they are too high, and 
t hin k s that there should be a sort of court of appeal from its decisions, somewhat as 
is arranged in England. Space is, however, wanting for a further account of this paper 
here, and we can only commend its perusal to those who are specially interested in its 
subject.— Sanitary Ey\ymeer, 
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DECEMBER, 1888. 

SOCIETY OF PUBUC ANALYSTS. 

A Gm&Tui. Mebtutg of the Sociefy was held oix Friday Evening, the 16th Novemher, at 
Burlington House, Piccadilly, the President, Mr. Wigner, in the Chair. 

The minutes of the previous meeting were read and confirmed. 

The following gentlemen were proposed for election: 

As Member, Mr. O. WiUdnson, F.C.S., Public Analyst for Stockport, as Associate, 
Mr. C. Roberts, Assistant to Mr. W. Fox, of Trinity Square, London. 

The following papers were read * 

Note on Selenium,*’ by Dr. Drinkwater. 

“ On a Recent Whiskey Prosecution,** by Dr. Angell. 

On Milk Adulteration in London,** by Mr. Wigner. 

« On Milk Analysis,” by Mr. Estcourt, Dr. Dupr^, Mr. H^er, and Mr. Allen. 

A long discussion ensued. 


Our space will only pennit us to print these papers in this issue; the notes of the 
discussion will appear in our next number. 


ADDITIONAL NOTE ON THE PRESENCE OP SELENIUM IN SULPHURIC ACID, 
AND ITS INFLUENCE ON REINSOH*S TEST. 

Bt Dr. Dbznxwatbb, F.C.S., Lxctubbe oh Chbmistbt, EniHBtrBGH Soeool or MBnicsH... 

SxHOE the pubhoation of my paper on Selenium in Sulphuric Acid, read before the Sociely in 
March last, I have been conducting further experiments. One set of results are interesting 
from a medico-legal stand-point. 

Ou distilling sodic chloride with the selenised acid, as in the manufacture of hydro¬ 
chloric acid, I found that all the selenium distilled over and was dissolved in the acid, the 
ssdine residue being practically free from the impurity. 

The results were independent of either temperature or quantify of acid employed. I 
made experiments leaving both acid and normal salts as the bye products, and in evexy case 
the residues were firee from selenium; the method employed in testmg being to boil up the 
residue with hydrochloric acid, and pass in sulphurous acid gas, as described in my previous 
paper. 

The sulphuric add employed was not the artificially selenised add but some of the 
or^^al sample. No. 2, which it may be remembered contained *88 grammes in 100 c.o. 

On boOing a piece of pure copper foil with the impure hydrochloric add made as 
desoapbad, a deposit was obtained which resembled in all outward appearance the arsenical 
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deposit obtained in a similar manner in Beinseli’s test. On Heating this in a dry test tube, 
a snblimate was collected of a distinct ciystalline stmctore, which differed however from an 
arsenicid deposit both in the shape of the crystal and in its colour. The snblimate dissolved 
in concentrated snlphnric acid with the characteristic greenish-brown colonr, and was pre- 
dpatod in red flakes on the addition of water. 

Bemembering that selenium is not such nn uncommon impurity in sulphuric acid, and 
seeing the ease with which it is transferred to the hydrochloric acid, it becomes an important 
factor in using Beinsch’s process for medico-legal purposes. 


NOTE ON A CASE OF TBANSPOSmON OP SAMPLES. 

By a. Anoeuq. 

A SAMPLE of whiskey examined by me in August last was found to be *9518 sp. gr.=s 28*85 
n.p. 1 therefore certified that it was adulterated with water. 

The case was heard at the Droxford Petty Sessions, and was adjourned in order that 
the third part of the sample might be sent to Somerset House. A report of the adjourned 
meeting and magistrate's decision taken from a Portsmouth paper will appear in our journal. 

The whiskey was examined by Dr. Bell, who found it to be 8*7 n.p., also by Mr. Sidney 
Harvey, who declared 9*2 n.p. Upon this evidence the case was dismissed, costs 
allowed, and the police were directed to have the attention of the proper authorities called 
to the great discrepancy in the analyses. 

I now find on reference to my book that no other sample of whiskey was passing through 
my laboratoxy at the time this one was examined, and that two weighings were made upon 
separate balances, and with separate sets of weights, with identical results and, further, 
that a part of the sample was put by for reference if needed. This precaution I take with 
all adulterated samples. 

No notice -was given to mo at any part of these proceedings, and I heard nothing of the 
case mitil the day after its final dismissal, and then only indirectly through a ,,lio 

happened to be in oonrt. No solicitor was engaged, and the only connsel for the prosecution 
was a police officer. There being no one present to support my certificate, or to point out the 
groat improhabaity of the sale to the public by a small country roadside innkeeper of spirits 
at 8*7 n.p., and no ohanoe of produmng corroborative evidence, my figures wore as 
erroneous; and the gross carelessness and want of qualification on the part of the Public 
Analyst was strongly commented upon, both by the counsel for the defence, and by tiie 
chaximan of the court. 


Immediately npon being informed of what had happened, I refeired to my part of tbs 
sample and again found it 28-86 u.p. I then sent on the sample to Mr. Hehnor, and he 
forwarded it to Dr. Dnpr6. The certificates of these gentlemen are as follows : 


Mr.Hehner . 2S-42 n.p, 

. 29-40 ,f 

My object in bringing this ease before the notice of the Society of Publie Analysts is to 
point outtho nnfainiess of dismissing disputed oases without hearing the evidence of thePublio 
Analyst, and to take the opportunity of remarking upon the want of uniformity of method in 
pmchasing samples, the great number of officers employed as collectors in county ani 

bdieve the entire absence of any attempt to obtain the artidea as supplied to the pub&. 
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The oertihcate of the Pablic Analyst is evidence. This, in my opinion, is somewhat 
nnfortBnate, for it is not always all the evidence which that official can produce. It is 
evident that at the time the certfficate is drawn up ifc is not known that a defence will be 
set up, nor of what kind of evidence that defence will consist. So that it is impossible to so 
word a ceztihcate as to make it in all cases the best evidence to be got; and, if I understand 
aright, one of the fnndamental principles of English law is that the best evidence available 
shall be obtained. 

In this case it would have been an easy matter to have shewn to the magistrates that 
the whiskey sent to Somerset House could not thave been the same as that examined by 
Mr. Hehner, Dr. Duprd, and myself; consequently certain remarks from the Bench would 
not have been made. 

With regard to the administration of the act, I submit that there is great room for 
improvement. The working of the act is well understood ; adulteration in most articles 
fairly well defined; methods of analysis pretty uniform and generally adopted by Pnblio 
Analysts. So far, therefore, as the analysis is concerned, there is no likelihood in the 
future of any frequent diffierence of opinion or in results, and that part of the administration 
of the act, which constitutes the duties of the Public Analyst, is now being worked with 
confidence and reliability. It is in the mode of collecting samples and in the number 
collected that more care and uniformity is needed. 

In some counties the officers of the police force are employed as collectors, no extra 
pay being allowed for the duty, which is naturally irksome. 

Samples are purchased generally by the officers in their respective districts, and in 
uniform, and being well known it is very unhkely that adulterated goods will be supplied 
to them. 

In several districts a Public Analyst has been appointed for years, but no collector, 
consequently no samples are submitted for analysis; this is especially the case in small 
boroughs where trade interest is strong upon the Council, these bodies ore therefore 
interested in smothering the operation of the act. The boroughs are often located in 
country districts in which the act is applied. The shopkeeper carrying on trade within the 
limit of the borough has a decided advantage over one just outside who has to sell his 
goods subject to the provisions of the act. 

I know one town in Hampshire where the milk carried in is watered with impunity as 
soon as the cart has passed the city boundary. 

It would, I think, bo well if this meeting were to organize an enquiry with a view of 
collecting data, shewing these abnormal conditions, and where they occur, with a view of 
doing something towards rendering tbe working of the Sale of Food and Drags Act more 
uniform, more regular, more reliable, and therefore more efficient throughout the Kingdom. 

THE MILK SUPPLY OF LONDON. 

By G. W, Wiootb, F.G.S., F.LO., PBBsiDBairT of tee Societt of Pubuo Analtsts. 

Bea(t before the Society of Public Analysts, Nooemher 16fA, 1888. 

PuBB Tnilk appears to be the exception rather than the rule in London, thon^, perhaps, 
London is not worse off in this respect than some of the other large cities, but it has been my 
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eonviotionfor a long time that the regolar reports which we, as Pahlio Analysts, make, gire 
very little idea of what the actual extent of milk adulteration is. Inspectors, are, of course, 
always recognised by those who make adulteration a business. The regular adulterators 
are seldom convicted. 

It is very izoportant, however, in the public interest to know how far milk adulteration 
actually prevails, and at some considerable trouble 1 have endeavoured to £nd out what the 
quality of the average milk supply of London really is. Londoners within the area of the 
London Water Companies supplies number nearly, or quite, four and three quarter millions, 
say 4,760,000 and the cost of the milk supply is therefore a tolerably large figure. 

The limit of pure milk has by almost (but not quite) universal consent been fixed at 
9*00 per cent, solids (not fat), and 2*60 par cent. fat. My opinion is that this is if anything 
too low, especially in fat; so I procured 66 samples during the month of October from entire 
dairies of milk as the milk arrived in London. The farmers’ men may have added a little 
water, but, unless in one case, I have no reason to think that this has been done. No 
precautions whatever were taken to procure special samples, so I am fairly justified in saying 
that this milk is a fair sample of what dairy farmers can supply in London during the month 
of October. These deliveries are from the milk of about 2,000 cows. 

Out of this series of 66 samples, the solids (not fat) fell in one case to 8*98 per cent., 
with 8*14 per cent, of fat, and in the next lowest case to 9*10 solids (not fat); that is 54 
out of 66 samples are above the limit, and the one remaining sample has a high proportion 
of &t, but the average is more important, and this comes to solids (not fat) 9*60, fat 8*46, 
total solids, 18*06, so that the average of these 2,000 cows is at the very least six percent, 
above the limits used by the Society, and nearly 40 per cent, higher in fat. 

So much for what comes to London: now let us see what is sold in London. 

It is proper to expect that some of the best milk should be delivered, for however leniently 
a milk seller may generally look upon watering, we cannot expect that all of them do so. 

I purchased 800 samples in London, and three out of the 800 corresponded vdth the 
average of the milks sent to London, and one of the 800 was richer than the average ; 296 
remain to be accounted for, 98 of these pass the limit. They may have been watered, and, 
in fact, many probably have, but they are just above the limit; 208 or 67*9 per cent, 
are below the limit, and this represents the amount of sophistication I have actually found. 
The percentage of added water in these samples varies from 8 per cent, to 61 per cent. 

Out of the 800 samples no less than 60, or 20 per cent, of the total, are just on the 
limit line of solids (not fat), and fat in genuine milk. 

But as soon as this limit line is passed, watering goes on rapidly; 16 per cent, of the 
samples contain more than 20 and less than 80 per cent, of added water, and 16 per cent, 
contam more than 80 per cent., in all 68 per cent, were watered. 

The percentage of skimming is almost equally formidable; here again I have passed 
all samples above the limit, though it is too low; but even on this low calculation 19 per cent, 
were skimmed as well as watered, and more than 7 per cent, were skimmed but not watered. 

This tale of sophistication is really serious to the public. Averaging the 800 samples, 
the average result is that 18 per cent, of the fat has been skimmed off, and that the tnilk 
has, in addition, been watered nearly 18 per cent.; while if the figures I actually found in 
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the dairies are taken as the standard, as I consider they ought to be, 20 per cent, of the fat 
has been skimmed off, and the watering is 19 per cent. 

Ten years working of the anti-Adulteration Acts has brought us really to this point, 
that as regards milk our position is hopeless until the law is amended; no one can hope to 
get pure milk in London, unless under other guarantees than this Act affords, and we ought 
to tell the public so that they may take action in the matter. 

Trivial fines of a few shillmgs do not bear on the question at all. The average con¬ 
sumption of TnilW in the middle class districts of London may be taken at something like 10 
gallons per head per year, but to put it at the least I will take 8^ gallons per head per year 
as the average, or say 1^ oz. per day each person. The milk bill of this population of 4f 
millions must therefore be, at 5d. per quart, somewhat about J61,400,000, or seven-eighths 
of the water rates, which are £1,562,000. 

This milk appears to be watered on the average nearly 19 per cent. The value of this 
milk replaced by water is £266,000 per year. It is not easy to say absolutely what value 
shall be given to the fat, but certainly it is putting the most lenient view possible on the 
matter if we consider that the abstraction of this fat is equal to a value of £90,000 more. 

Adding this figure to the other, I find that we in London pay £856,000 a year for 
fraudulent dealing with milk—just about one-fifth part of our water rates. How long this 
will be tolerated I cannot say, but it needs no calculation to show that the amount is enough 
to pay a profit to all the vendors concerned, if only it were fairly divided. 


VALUATION OF MILK SOLIDS INSTEAD OF A LIMIT OR STANDARD. 

By C. Estcouet. 

At the important appeal case decided in Manchester, on 5th October last, a mass of 
scientific evidence was given upon the question of milk adulteration and milk analysis by 
many of the most competent analysts in the kingdom. Probably no better representative 
meeting of analysts competent to deal with the question could be gathered together. The 
Society of Public Analysts, the Somerset House Laboratory, and the Laboratory of the 
Royal Agricultural Society were represented. The only drawback to the value of thig 
meeting was that it took place in a court of justice, and that the scientific witnesses were 
therefore only permitted to tell the truth so far as they were allowed to give evidence, but 
were not permitted to tell the whole truth, as is patent to all who have given evidence in 
courts of law- It is impossible for any ordinary judge to decide upon so important a matter 
with such meagre information as is permitted to be supplied by scientific witnesses. If how¬ 
ever, such a gathering could come together again, with such important additions from the 
three bodies named as might be made, the whole question might be set at rest for ever. 
To do this with due consideration for the consumers of milk, the producers of milk, and the 
analysts themselves, two points must be agreed upon, namely: What shall be the inferior 
limit of the two important constituents of milk; and what is the most perfect and practic¬ 
able process for estimating those constituents. 

To aid in arriving at the desired result, I have made a large series of oalculaiions based 
upon the limit of the lowest non-fet solids yielded by a dairy of cows. This is given by 
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Bomerset House, and Dr. Oameron, Mr. Heliner, Dr. Yieth, and Mr. B. Dyer, as 8*5, and 
the lowest amount of fat in genuine nulk, Dr. Yoelcker (the representative of the producers’ 
interest) has fixed at 8*0. 

To each of these constituents 1 would attach a fixed value, to be agreed upon. 

Ldl all my calculations, no valuation appears to cover so large a number of possibilities 
as the one I venture to suggest. 


Of non-fat solids 8*5 per cent, shall equal ...... 200 

Of fat solids 8*0 per cent. .. 100 

Factors deduced from these figures are— 

Kon-fat factor ... 7*85 

Fat factor .....11*10 


I propose that a milk which contams such a percentage of non-fat solids and fiat solids 
as multiplied by their respective factors will together produce 100 shall be considered TnilV 
of full value. 

Thus for example, a nulk whicfii yields— 

8*5 per cent, not fat, and 
3*0 per cent, fat, will ^ield 

One hundred parts of milk 

8*6 X 7*85 » 66*72 
8*0 X 11*10 « 38*80 


The following table will show how great a 
covered by this valuaiion. 


8-0 . 8-36 

8*1 . 8*28 

8*2 .. 8*21 

8*8 . 8*14 

8*4 . 3*07 

8*5 . 8 00 

9*0 . 2*66 


100*02 

range in the composition of milk will be 

egoal PutBotMUk. 

. 99*98 

. 99*99 

. 100*00 

. 100 

. 100 

. 100 

. 100 


Extreme examples of watering or skimming show that the fat or the non-fat solids 
respectively must be high—thus the consumer receives full value. 


Non-fat. 

Watering .... 6*0 

Skimming .10*0 


Fat. Parts of Milk. 

4*76 « 99.93 

1*94 *= 100*08 


Note.— BvU : For each 0*1 solids not fat b^w 8*5 there must be an increase on fat of 0*07. 


Valuation as proposed, applied to Dr. Bell’s table of single cow’s milks. 


Wot lat. 

8*77 
8*60 
8*95 
8*83 
8 98 
8-59 
8*00 
8 54 
8 86 
8-66 
8 59 
801 
8*66 
9*07 
8-77 
8*89 
8*66 


Xafc. 
2*66 
2*67 
225 
2*95 
2*29 
2*26 
2*81 
2-78 
2*81 
2*19 
2*83 
2*42 
2 77 
1*92 
2*66 
2*97 
2*27 


Per oent. of MUfc. 
.. 97-90 
.. 97-19 
.. 9S-26 
.. 98-16 
.. 95-98 
.. 98-20 
.. 88-46 
.. 97-92 
.. 95-20 
.. 92-81 
.. 98-87 
.. 89-76 
.. 98-76 
.. 92-58 
.. 97-77 
.. 98-85 
.. 98-2 
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This method, which I have oarefolly worked out, will, I find, meet all the views of the 
three bodies I have named. 

In Dr. Beirs tables of analyses of single cow’s milks, which are all of somewhat doubtful 
genuineness, only 17 are found to be condemned by this valuation. 

The following analyses of genuine milks, authenticated either by myself or the 
Manchester Inspectors, will serve to show the variation in farm milk. 


ANALYSES OE GENUINE MILKS, 


Samples of 

Milk 

from cows milked 

in the presence of myself and Inspectors of the Corporation 




of Manchester. 




Date. 


Time. No. of Cows. 

Solids not Fat. 

Fat. 

Total Solids. 

How Fed. 

July. 

9 

2.80 to 3.0 p.m. 

4 

3*34 

8-46 

12*80 

Grass 

„ ...... 

9 

2.30 to 3.0 „ 

8 

9-17 

3*38 

12*56 



9 

5.0 p.m. 

4 

9*34 

3-74 

13*08 

»i 

„ ...... 

9 

6.0 „ 

3 

9*61 

3*20 

12*81 


,, •••... 

31 

1.0 „ 

6 

9*04 

8*44 

12*48 

»» 

,, 

31 

1.0 „ 

5 

9*03 

3*71 

12*74 

If 

„ ..... • 

31 

1.0 „ 

10 

9*01 

3*92 

12*93 

IT 

,, ...... 

31 

1.0 „ 

11 

9*18 

4'27 

13*45 

IT 

»» . 

31 

1.0 „ 

82 

9*10 

3*98 

13-08 

«« 

,, ••••.. 

81 

4.30 a.m. 

82 

9*07 

2*89 

11*96 

it 

August.... 

6 

6.0 „ 

6 

9.47 

2-68 

12*16 

IT 

July. 

9 

6.0 

1 

10*62 

3*38 

18*85 

IT 

Total, 12 dairies or shippons. 

122 . Dairy avge. 9'32 

8*60 

12-82 


July. 

13 

8.0 p.m. 

9 

9*32 

3*81 

18*18 

Stall. 

»» .. 

13 

8.0 „ 

10 

9*44 

3*82 

18*26 

»» 

IT . 

13 

3.0 „ 

16 

9*28 

4*86 

13*64 

If 

„ ...... 

13 

3.0 „ 

15 

9*10 

4*46 

18*56 

** 

,, ...... 

18 

3.0 „ 

3 

916 

411 

13*27 


Total, 5 dairies or shippons . 

51 Dairy avge. 9-26 

4*11 

13*37 


Samples of Milk from cows milked in the presence of two or more Inspectors of the Oorporation. 

Date. 


Time. No. of Cows. 

Solids not Fat. 

Fat. 

Total Solids. 

How Fed. 

May . 

25 


14 

10*04 

2*83 

12*87 

Grass. 

June . 

1 


11 

9*39 

3*26 

12*66 

TT 

Total, 2 dairies . 


25 Dairy avge, 9*71 

8-04 

12*76 


July. 

17 

4.15 to 6.80 a.m. 

9 

9*69 

2*50 

12*19 

Stall. 

,, ...... 

17 

4.15 „ 6.30 „ 

10 

9*92 

2*60 

12*62 

TT 

,, ...... 

17 

4.15 „ 6.80 „ 

16 

9*71 

2*61 

12 32 

TT 

»T . 

17 

4.15 „ 6J0 „ 

15 

9*50 

3*06 

12*66 

»« 

Total, 4 shippons 


50 Dairy avge. 9*70 

2*69 

12*89 



These milks are from dairies in Lancashire, Cheshire, and Derbyshire. 

In Dr. 'Voeloker’s examples of cows producing what he calls even poor milk (excepting 
of cpurse the Cirencester half-starved cows) none would be below tbe valuation. 

In the samples reported upon as adulterated (during a period of nine months in the 
City of Manchester) out of 840 milks, 82 were returned as adulterated, and of these latter 
only four would pass this valuation, and all four were fedrly high in fat. 

It would meet the Public Analysts’ views, inasmuch as in the event of it being decided 
to use such a process of analysis as has been suggested by Messrs. Hehner, Dyer, and many 
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others, the solids Bot fat would be foimd as low as 8-6, and the fat correspondingly 
increased. To the honest farmer it would undeniably be a great boon. It would give 
those, who by careful choice of breed, and by good feeding produce richer milk than their 
competitors, a reward in increased prices. Their milk would command a better price from 
TTiUV dealers who by purdiasing and mixing with it the poorer milks (which come into the 
market at a correspondingly low price) would be enabled to produce a milk of umform value. 
To the public, it would thus secure a milk of more uniform value. If the non-fatty solids were 
low, the &t must be correspondingly increased, so that instead of the present chance method 
of buying a poor at the same price as a rich one, the public would secure one which 
would have its proportional value present of solids not fat and fat. This would also put a 
stop to the necessity on the part of the producers of risking the watering of a rich milk, as a 
portion of the cream might be taken off, enabling the more skilful fanner to compete with 
the less rich milk, without running the chance, as he now does, of being stigmatised as dis¬ 
honest. In brief, I see no reason why the farmers, like the dealers in manufactured products, 
i^ould not derive all the advantages their superior skill and care give them in producing 
fnilk above the average. With the agreement of the three bodies named to some such 
valuation, the whole of the difftculties of the milk question will disappear, as the method to 
be adopted can be settled by actual analysis of portions of the same milk by different 
representative analysts. 

For this purpose I would suggest that the Public Analysts’ Society choose six gentlemen 
firom that body; the Somerset House, two gentlemen; that Dr. Yoelcker and another 
representative act for the Agricultural Societies, and for the producers. 

The following are the processes I would suggest: 

The Wankiyn process as devised by Wanklyn (see his book). This process as modified 
by several analysts, namely:—with petroleum ether instead of ether, and with decantation 
instead of filtration, and weighing the non-fatty solids instead of the fatty. 

The Somerset House process, with the exception of the pasty drying before ether. 

The total solids and the specific gravity method, by which the fat is calculated from 
these two data. 

In fdl these methods the time of drying with all other details should be laid down in 
the instructionB to the chemists engaged. The process which produces uniformly the highest 
amount of real fat to be selected. It would then only require a short Act of Parliament 
defining the method of valuation and the process of analysis as agreed upon, and if we agree 
io some such scheme as I have suggested, the legislature will, I feel sure, place no 
obstacles in the way of settling so long vexed a question. 

Notb.—S kim milk should contain not less than 9 per cent, total solids or its eg.uiyalent calculated as 
8'6 per cent, not fat x 7-86 =s 66 72 
0*6 per cent, fat x ll'l = 6*55 

Valuation of skbn milk = 72*27 

ON SOME POINTS CONNECTED WITH MILK ANALYSIS. 

By a. Dupsb, Ph.D., F,E.S. 

Ths recent Manchester milk case has shown in a striking manner the difidculties still sur¬ 
rounding the question of milk analysis, and will no doubt necessitate a careful reconsideration, 
by the Society of Public Analysts, of all points relating to it. 
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Before, howeyer, enteriDg on the consideration of any of the chemical questions inyolyed, 
I wish shortly to comment on two statements, which haye been adyanced on behalf of 
Somerset House. Firstly, the statement that Somerset House is perfectly neutral as 
between the parties,” has been put forward in a manner to imply that Public Analysts are 
not neutral. Whether this was the meaning intended to be conyeyed I know not, but it is 
the natural inference to be drawn from the statement as made. Be this as it may, I wish 
to enter my emphatic protest against such a statement, which in my opinion is one that 
ought not to haye been made. Public Analysts haye nothing to do with one party, or the 
other, and are absolutely neutral. 

In the second place, the Somerset House Chemists seem to imagine that they only, in 
deciding on the genuineness, or otherwise, of any giyen sample of milk, take into 
consideration the whole of the constituents of the milk, by which statement, I 
presume, is really meant the fat, solids not fat, and ash. Now it has been stated oyer and 
oyer again at our meetings, that in order to come to a correct and just conclusion it is not 
enough to take into consideration the solids not fat only. Indeed the necessity of doing this 
is so plain that it seems incredible that anybody should think otherwise. The statement 
is entirely erroneous. 

Method of Analysis to he adopted. —^It appears to be imagined by some that that process 
for estimating the proportion of solids in milk which giyes the lower result is necessarily the 
correct one. The fallacy of such reasoning is sufficiently obvious to an analytical chemist, 
but when made before non*scienti£[o persons it is very apt to mislead them. It is probably 
impossible to estimate with any extreme degree of exactness, the amount of solids contained 
in a fluid of such complicated composition as milk, and all our processes will give 
approximations merely, that process being the best which gives the most constant or 
concordant results; whether the result is slightly higher or lower than that given by other 
processes is perfectly immaterial. 

Drying to constant weight,--^^omo chemists profess to dry their milk residues to constant 
weight and apparently pride themselves on their superior accuracy. I never attempt to do this 
and I have no doubt that nobody else does it. What is really done probably is to dry the 
residue to such a degree that it shall not lose more than say one milligram, or 1/lOOth of a 
grain in an hour or so; this much can readily be accomplished and is all that is necessary. 
To attempt to dry to absolute constancy would not only require much time, even if it could 
be accomplished at all, but would be of very doubtful advantage. At any rate it would be 
well if every one who says that he dries his milk residues to constant weight were to g^ve 
exact details as to what he really does, and the question of drying to constant weight or not 
could then be fairly discussed. 

Influence on composition or specific groicity. —^Hitherto it has been supposed that the 
specific gravity of milk was governed mainly by the percentage of &t and of solids not 
fat it contained. If, however, the tables in Dr. Bdl’s little work, Analysis and Adulter- 
aidon of Foods, giving the composition of a number of samples of milk, are correct, a main 
cause of variation must be sou^t for in the varying composition of the solids not fat. 

The chief non-ffitty solids of milk are sugar, casein and albumen, and ash, and any 
variation in the influence exerted by equal percentages of these solids must obriously be 
brought about by a variation in the relative proportion of these main eonBti t aen t a» It 
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becomes therefore of importance to determine—firstly, the influence on graTity due to each of 
these constituents; and secondly, the extreme Tariation in the proportion of each found in 
genuine miTir from healthy cows. In order to throw some light on the first point, I have 
had several samples of milk carefully examined in regard to the following points. Specific 
gravity of entire milk, total solids, fat, solids not fat, ash, specific gravity of the whey 
obtained by coagulatiDg the milk at a boiling temperature after the addition of some acetic 
acid, the amount of solids contained in this whey, both organic and inorganic. I have 
ti>.VATi all organic solids not fat coagulated by the above process as casein and albumen, and 
all Ihe organic solids in the whey as sugar. This is no doubt not ^uite correct, as there 
are other substances present in small q^uantity, but the error, if any, thus introduced cannot 
be large, and in ordinary analysis no further separation into constituents ■would be 
attempted. 

T ftkfng then the influence on gravity of 1 per cent, of fat, according to 0. Hehner, at 
—0'75,* I find the influence of 1 per cent, solids not fat to be + 8*624 of 1 per cent, of 
sugar, + 8'70 of 1 per cent, of casein and albumen + 2*56. The faetor for solids not fat 
is practically identical with that previously found by 0. Hehner. 

The spemfic gravity of an average sample of milk will therefore be made up as follows: 

Ocnstitaents. Influence of these on gravity. 

Fat.S*5 per cent. .... — 2*64 

Sugar.6*0 „ ... +18*50 

Casdn, &c. 8*8 „ ..... + 8*42 

Adi.0*72 „ . + 6*40 

Specific gravity of milk. 1029*78 

Specific gravity -without the fat 1032*82 

Supposing in this milk the organic solids not &t to be either all sugar or all casein and 
albumen, the alteration in gravity thereby produced would be the maximum possible wbiob 
could be produced by any variation in the relative proportion of these constituents. The 
proportion of ash varies so slightly in all genuine milka that its influence on gravity may 
be taken as an almost constant quantity. 

Well then, the specific gravity of the above milk vuth all sngar wonld be 1088*60 

vnth all casein and albtimen 1028*96 

difference 9*56 

Such mi l ks are, of course, never foxmd; nethertheless, "the figures show that no incon¬ 
siderable variation in the gravity of m ilks , with the same percentages of solids not fat, might 
be found, particularly when dealing with milks from single cows. In mixed Tnillrg from a 
number of cows variations in gravity due to this cause vnll probably always be small. 

A variation for example from 2*6 per cent, casein and albumen, and 5*8 per cent, of 
sugar, to 4*8 per cent, of casein and albumen, and 4*0 per cent, of sugar, would produce a 
difference in gravity of 2*07 only. In Dr. BeU’s tables, variations amounting to 8*77, after 
allowance for fat and ash has been made, will be found. 

It is obvious that when these specific gravity factors have once been accurately fixed 
—and I bring forward my factors as first approxima tions only, we shonld be able to calculate 

♦ According to my experiments X per cent, of tribasio phosphate of oaloiimi has an influence on gravity 
of 7*6; the other ash constituents have sli^tly less. 
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the oomposition of a milh in ooneiderable detail :&om the figures usually obtained in any 
ordinary milk analysis, viz.: the specific gravity of the milk, fat, solids not fat, and ash. 

Thus we get the specific gravity due to the sugar, and casein, and albumen, by adding 
to the specific gravity of the milk the loss in gravity due to the fat, and subtracting that due to 
the ash from the remainder, and from the above specific gravity factors, we may calculate the 
amounts of sugar, and casein, and albumen, as follows. Let x represent the amount of sugar; 

that of casein, &o.; the total amount of sugar and casein, &c. (solids not fat minus the 
ash); and b, the gravity due to these calculated as above. Then 

X + y == a 

8*7 X + 2*55 jf ~ 5 

as 6 — 2 55 a 

1*15 

y = a — X 

To give an example. I found the specific gravity of a milk to be 1080*5, and this yniiv 
contained fat 3*51, solids not fat 9*19, ash 0*72. We have therefore, a = 8*47 
and h = 80*50 

+ 3*51 X *725 = 2 58 
— *72 X 7*5 = 5*40 

27*64 

From which we calculate, x = 5*25, and y ss 8*22. The proportion of sugar and casein, 
&c., found by actual analysis having been 5*88 and 8*09 ) espectively. I believe it will be 
found that such a calculation will give a useful check as to the accuracy or otherwise of the 
results obtained in milk analysis. 

As above stated, I bring forward these specific gravity factors as first approximations 
only, jny object in this paper being mainly to illustrate to what extent the specific gravity 
of a milk may reasonably be expected to vary, owing to varying proportion of sugar and 
casein, &c.; and secondly, to point out the value of some factors, when once carefully 
ascertained, in general milk analysis. 

I have indeed found that my factors are totally inapplicable to the analysis oi cows’ 
milk, given on page 8, part II., of Dr. Bell’s little work. Nor have 1 been able to calculate 
any factors embracing all five analyses given. Factors however can be calculated which will 
give, with a fair degree of accuracy, the composition of milks. No. 1, No. 2, No. 3 and No. 
5. These are—^factor for 1 per cent, of sugar 4 ,* for 1 per cent, of casein, &c., 2*7. Apply¬ 
ing these to milk No. 1, for example, we get 

Found. Calculated. 

Sugar.. 4*91 ........ 4*95 

Casein, &o. 8*05 .... 3*01 

Applying these latter factors, in conjunction with those for fat and ash previously 
given, to Dr. Bell’s larger tables of milk analyses, some strange results are obtained. I will 
^ve four only, which, however, it is only fair to add, represent, I believe, the extreme cases. 

Milk from single cows^ 

No. 33, page 20, Sugar .— 

Casein, &o. 

No. 9, page 25, Sugar .... 

Casein, <S». 
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Similar differences, though not quite so striking, are found even among the Dairy 
samples. 

No. 5, pa^e 26, Sugar . 

Caserne, &o. 2*64 

No. 16, page 26, Sugar . 2‘22'1 

Oaseine, &o. 6 98) 

I eannot help thinking that there is something wrong in these analyses. 

1 have, I trust, said snffioient to show the valne of the factors proposed when once 
fairly established, and also to induce others to take up this inquiry, which is one of very 
considerable interest in relation to milk analysis, and which, at the present time, urgently 
requires examination. 

Losi of Solids on Keeping ,—This question has been repeatedly inyestigated by 
members of the Society of Public Analysts ; first, I believe, by Dr, Stevenson, in a paper 
read before the Society, February 5th, 1875. The general conclusion arrived at was that 
when once the milk had suffered changes other than merely turning sour, correct 
analysis was no longer possible. At Somerset House they seem, however, to have 
arrived at a different conclusion, and a correction for natural loss figures in all cerlifi- 
cates issued from Somerset House relating to the analysis for old milk, as if this loss 
was a regular, and naturally regular, thing which could be calculated with nicety. I have, 
therefore, once more undertaken some experiments on this question—which is one of very 
consideiable importanoe, and trust that others will also give their more recent experience; 
we may then hope to dispose once for all of this imaginary regular natural loss. 

No. 1 was a sample of milk which came to me for analysis, and had accidentally been 
left standing in the laboratory in the half empty bottle ; no care whatever had been taken 
for its preservation. 

Nos. 2 and 8 was a sample of milk purchased by myself, the only difference between 
them being that in the case of No. 2 the bottle had been filled completely, while in the case 
of No. 3 the bottle was only three-fourths filled. Great care had been taken to clean the 
bottles. These three samples were analysed the second time twenty days after the analysis 
of the firesh milk. The remaining four samples were samples retained by the Inspector, 
and would have been forwarded to Somerset House for analysis had there been occasion for 
it. The bottles were nearly full, and the second analyses were made tweniy-five days after 
the first. 

Number of solids not fat:— 


OBgaaHy. 

1 .... 8-27 .... 8'21 .... 860 .... +-SB .... l-06y. 

2 .... 9-21 .... 8-70 .... 909 .... --I, .... l-w* 

8 .... 9'21 .... 8 42 .... 8 81 .... — *40 .... 1*06^ 

4 .... 8-08 .... 7-84 .... 8-29 .... +-21 .... l-m 

6 .... 8-88 .... 8.8ff .... 8-76 .... —-08 .... l‘06^i 

6 .... 8 66 .... 8 20 .... 866 .... —-Ol .... Mg* 

7 .... 7-68 .... 7-20 .... 766 .... —•08 .... 1-12^. 

Every figure given is the mean of two concordant analysesi and all samples, except 

No. 1, which stood during September, were examined twice during the mniit h of October. 

It will be seen that in two eases the ealoulated result agrees closely with the Ariginni 
analyses, in two more the agreement is moderately dose, while in the remaimng three it is 
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very wide of the mark. It is to be noted, more especially, that in two oases, the oalcnlated 
result is considerably higher than the original analysis, these milks most unnaturally not 
having suffered their fair share of ** natural*’ loss, whereas in the one remaining case, 
No. 3, the actual loss far exceeded the “natural” loss. The difference between Nos. 2 
and 8, the same sample bottled at the same time, is also very striking. The last column of 
this table gives the percentage of acid, calculated as lactic acid contained in the milk at the 
time of the second analysis. As was to be anticipated, there is no connection between 
actual loss and degree of acidity, notwithstanding the statement to the contrary advanced 
by Dr. Bell. 

These results, confirming as they do results previously obtained by other observers, 
are, I think, sufficient to prove that no allowance for so called “ natural ” loss can be made 
after a milk has been kept for some time. The only safe and true course for an analyst to 
pursue when he is asked to analyse an old sample is to declare his inability to give an 
opinion as to its purity or otherwise, except in cases in whicfii the watering has been so 
considerable that no observed variation in the rate of loss could account for the results 
found, or in cases in which the ash is lowered sufficiently to afford a safe ground to form 
an opinion. 

In conclusion, I would express a hope that Dr. Bell has been incorrectly reported, 
when he is made to say at Manchester that the method on which the so-called natural loss 
for milk is calculated is perfectly scientific, and similar to that on the strength of which his 
Board pays a drawback of over half a million a year in the case of beer. The method is 
not scientific, and there is no analogy whatever between the two cases mentioned. 

NOTES ON MILK ANALYSIS. 

By Otto Hkhneb, F.C.8., F.LO. 

IBsad before the Society of Public Analyete^ on N^ovember IQth, 1888. 

I HAVE, on a former occasion, expressed my strong conviction that the different conclusions 
arrived at by different observers, as to lowest limit of solids not fat to be found in 
natural milk, were mainly due to the difference between the various methods of analysis 
adopted. I have shown that, by drying to practical dryness—^that is to say, till the solids 
lost no more than one milligramme when heated in a water-over for one hour, and by a 
more effective mode of fat extraction—^namely, by treating the dry total solids in a Soxhlet 
tube with ether, for one to two hours, results could be obtained which were from *4 to '6 
per cent, less than those yielded by the plan advocated by Mr. Wai^yn. In the great 
majority of published instances of samples of milk which have yielded less than 9 per cent, 
of solids not fat, the deficiency is less than *6 per cent.; and I hold, therefore, that neither 
“ bamboozling ” of inspectors nor incapacity of analysts need be assumed, when such 
differences do occur. I feel convinced that they will disappear as soon as a satisfactory 
and uniform method of analysis is universally adopted. 

In the Wanklyn method of analysis req[uirements which should be expected of a 
trustworthy analytical method are wanting. What would we say of any method proposed in 
ordinary analysis, in which not only no precaution was taken to obtain a weighable product 
of known composition, but in which an admittedly moist precipitate was wmghed; would 
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we tolerate a method which required the at^mlttedlj imperfect extraction of one of the main 
factors of the enquiry ? Yet, in Wlk analysis, the residue was neither required to he dry, 
nor the fat extracted as completely as possible. 

In the older days of milk analysis, when the object of the analysis was generally to 
&id out large percentages of added water, a crude method led to no very serious conflict; 
but in these days of reflned milk-blending, when the analyst has no longer to deal with 
units of solids not fat, but with tenths of units, a more scientiflc method is imperatively 
dmanded. 

The efforts of Public Analysts should be directed to that purpose, and believing, that 
every fact, however small, which bears on the question, will prove useful in guiding towards 
a proper judgment, I venture to bring before the Society the following somewhat disjointed 
observations. 

1. Solubility of milk mgar in ether.—’Buie, dry,* crystallised milk sugar was shaken 
for some days in stoppered bottles, with (a) anhydrous ether, (h) commercial ether, (c) ether 
contmning 10 per cent, of alcohol, and (d) ether saturated with water, and containing 
some undissolved water, so as to render the milk sugar wet. 

Erom 100 c.c. of each ethereal fluid the following quantities of dissolved milk sugar 


were obtidned:— 

(a) ... nil. 

(h) .... nil. 

(c) . *0002 grms. 

• (d) .... *0009 grms. 


Under no conditions, therefore, is milk sugar appreciably soluble in ether, be the 
latter pure or charged with water or alcohol. The objections raised on this head, against 
the process adopted by the Somerset House Analysts, therefore falls to the ground. 

2. Condition of milk sugar in the milk residue. —600 grms. of chemically pure dry 
crystallized milk sugar were dissolved in water at 60® P. to 100 c.c. The specific gravity of 
the solution was 1022*25. Hence 100 grms. of the solution contained 5*8694 grms. of 
crystallised milk sugar, or 5*58 grms. of anhydrous milk sugar. 

Of this solution separate portions were weighed into milk dishes and evaporated. 

5*1014 grms. furnished, after three hours, drying in Mr, Wanklyn’s pressure vessel, 
(a water-oven showing 206® F.) *8279 or 6*88 per cent, of residue. This, dried over night 
in the oven, fell to *2846 grms., or 5*58 per cent.; that is to say, whilst after three hoxurs 
drying the residue still contained *51 per cent, of moisture, after 12 hours it had become 
anhydrous milk sugar. 

6*8414 grms. of the solution, evaporated on the open bath, and the residue dried for 
three hours in a water oven, yielded *4224 grms., or 6*66 per cent, of residue. This was 
further dried in the water-oven and weighed every hour, with the following results :_ 


Hours. 

4 . 

Weight. 

. -4079 . 

Percentage. 
. 0‘43 

5 . 

. -3954 . 

. 6*24 

6 . 

. *3788 . 

. 6-94 

7 . 

. -8668 . 

. 6*79 

8 . 

. -ssso . 


9 . 

. -3560 . 

. 
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After abont 6i hours the residue possessed the weight of the amount of sugar 
taken ; after eight hours it was anhydrous. The residue diminished in a fairly even ratio, 
and at no point was there any indication that the loss was no longer due to meobanioal 
moisture, but to hydratio water. 

5*6998 grms. of the solution referred to were evaporated in a milk dish, and kept on 
the opm water bath. The following are the results: — 


Hours. 

Weight. 

Percentage. 

24 . 

. *3402 .. 

. 5-7Q 

H . 

. *3232 . 

.. 6-67 

44 . 

. -3194 . 

. 5*61 

6 . 

. -8192 . 

. 6-60 


Here again, the dry product is anhydrous milk sugar, but the drying proceeded much 
naore rapidly on the open than in the closed bath, a result agreeing with that arrived at by 
me on former occasions {vide Analyst, Yol. VII. p. 60). 

The fact that under no conditions of milk analysis hydrated milk sugar can at will be 
obtained, strongly points in favour of drying the residues to constant weight. It entirely 
disposes of, and demolishes the distinction drawn at* the recent Manchester case between 
methods by which crystallised, and others by which anhydrous sugar is the result. The 
experiments also contradict the possibility of employing any other criterion of dryness than 
constancy of weight, aU time limits being illusory and accidental. 

The observations as to the anhydrous state of milk sugar in milk residues bear out the 
statements of Erdmann {BerJ, Ber. 13, p. 2180), who obtained anhydrous milk sugar by 
rapidly boiling down a solution of ordinary milk sugar in a metal vessel. 

Seeing the readiness with which lactose loses by evaporation of its solution its 5 per 
cent, of hydratic water, I expected that dry crystallised milk sugar would also easily part 
with the same, but was much surprised in obtaining from 5*4988 grms. of pure lactose, but 
•0056 grm., or *12 per cent, of water, when dried over night at 208*^ E. 

8. Injluenoe of milk sugar and of casein on the specific gravity, —Since the publication 
of my paper on the relation between the specific gravity, fat and solids not fat, I have in 
very numerous cases compared the results obtained by direct analysis with those calculated 
by the formula, solids not fat=invariably found that the results 
agreed very satis&otorily. 1 have never observed anything like the enormous, and 
apparently impossible, deviations described by Dr. Bell. As my formula is worked out 
without reference to the proportion of milk sugar and casein, it appeared desirable that the 
influence of these constituents be separately determined. 

From the figures quoted iu section I it follows, that 5*8694 grms. of crystallised milk 
sugar dissolved to 100 grms. of solution raised the specific gravity to 1022*25. Hence 
each per cent, of lactose raises the gravity by 8*791. Now as milk residues^ properly dried, 
contain anhydrous lactose, and 5*8694 grms. of the crystallised correspond to 5*5759 grms. 
of the anhydrous substance, each per cmU of anhydrous lactose raises the gravity by 8*990. 

4*1786 grms. of casein, fairly pure (but containing some ash constituents), and 
thoroughly dried, prepared from cow's milk, were dissolved iu 97*4880 grms. of sdkali 
solution of 1005*4 specific gravity. Total weight of solution 101*6616, bulk at 60® F. 
100*1508. The bulk of 97*4880 grms* of alkali of the ^oific gravity 1005*4 is 96*9668, 
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Hence the bulk of the 4*1736 grms. casein=8*1845, or specific gravity of casein in 
solution=1*3106. Hence each per cent, of casein raises the gravity of a solution by 8*106. 

Considering the slight variations which are observed in the proportion of casein and 
of TwilV sugar, occurring in mixed milk, for the same proportion of solids not fat the specific 
gravity could not vary to a greater extent than 2 per thousand. I would again insist 
upon the great utility to the analyst of formulae such as have been worked out by myself 
and others. Whilst in no case I would condemn any sample upon calculated results alone, 
it is perfectly safe to pass every sample in which by calculation the quantity of fat and of 
solids not fat reaches the adopted limit. 

A ORITIOAL EXAMINATION OP DR. VOELCKBR’S PUBLISHED STATEMENTS 
ON THE COMPOSITION OF MILK. 

Bt Alfexd H. AiiLen. 

Tsebs are few Members of the Society of Public Analysts who do not remember a certain 
lecture delivered by Dr. Voeloker on March 2nd, 1874,* before the Members of the 
Farmers* Club. The analyses and statements made in that lecture were received by 
chemists with much astonishment and some incredulity. The position of Br. Yoelcker 
gave his statements great authority, and as he has repeated his statements on several recent 
oeeasions, it must be presumed that he is still prepared to vindicate them. 

I purpose in this paper to consider how far Dr. Yoelck6r*8 statements are borne out by 
his published analyses, and how far they are eonslstent with the experience of other 
observers. I do this with some diffidence, as Br. Yoeleker’s position as one of the fathers 
of professional chemists, and the high esteem in which he is deservedly held generally, 
are such as to give any statements and figures made on his authority a prima fade 
probability. 

1. In lus lecture before the Farmers* Club in 1874, Br. Yoelcker lays down and repeats 
the following proposition : Good milk of fair average quality contains fi:om 10^ to 11 per 
cent, of dry matter, including about 2^ per cent, of pure fat. It 3 ri 6 lds 9 to 10 per cent, 
of cream, and has a specific gravity of 1030.'* 

Now this is a perfectly definite statement and one on which it is easy to join issue. 
The limits of natural variation in milk are not here the question, but simply whether the 
above description is true of “gcod milk of fair average quality,” such as unadulterated 
milk from large dairies may fairly be expected to be. 

On this point it is interesting to compare Br. Yoeloker’s statement with the experience 
of other chemists, which is expressed in the following table.— 

Description of Mili. Total Solzda. Fat. Solids not Fat. Xnthoriiy. 

Average of 216 single COWS . 12*88 .. 3*88 .. 9*00 .. James Bell. 

Average of 24 dames . 13*22 .. 4*12 .. 9*10 .. James BeU. 

Average of 22 dairies, Manchester. 12*74 .. 8 87 .. 9*37 .. 0. Estoourfc. 

Average of 188 cows, Manchester District. 13*60 .. 3*70 .. 9 90 J. Carter Bell. 

Average of 42 cows, Dublin. 18*47 .. 4*00 .. 9*47 J. Cameron. 

Average of 100 cows, Dublin. 13 85 .. 4*60 .. 9*25 C Cameron. 

Average of 40 dairy cows, Dublin. 18*00 .. 4.00 .. 9 00 0. Cameron. 

Yearly average of weekly samples during 

1879 of 120 cows at Baden. 12 22 .. 3 20 .. 9*02 IPleisohmann & Vieth. 

Ditto 1880. 11*89 .. 3*27 ., 8*62 Bleischmann & Vieth. 

Yearly average of 60 samples daily of dairy 
milk supplied to Aylesbury Dairy Go. 

in 1881 . 12*80 .. 3*10 .. 9*70 .. Vieth. 

Ditto (9120 samplesj in 1882 13*08 .. 3*62 .. 9 51 .. Vieth. 

* Published in full in the Pharmacetttical Journal for March 14th, 1874, 
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Besoriptioii of Milk. Total Solids. 

Pat. 

Solids not Pat. 

Average of 8 years from 10 oows at Kiel .. 

1216 .. 

3*61 

.. 8*65 .. 

Average of 40 oows, Edinburgh. 

12 27 .. 

2*58 

.. 9*69 .. 

Average of country millc . 

12*50 .. 

3*20 

.. 9'liO .. 

Average of oows’ milk.. 

1818 .. 

8*50 

.. 963 .. 

Yearly average of 15 cows. 

12*80 .. 

_ 


Average oows’ milk . 

12*85 .. 

3*66 

.. 9.30 .. 

Ditto . 

13*00 .. 

3*10 

.. 9*90 .. 

Ditto . 

I8 60 .. 

3*60 

..1000 .. 

Ditto .. 

13*40 .. 

3 50 

.. 990 .. 

Highest . 

13*85 .. 

4 60 

.. 10*00 

Lowest. 

11*89 .. 

2*58 

.. 8*62 

Average of above authorities .. 

12*92 .. 

8*54 

.. 9*38 

** Good milk of fair average qualify,” accord- 

mg to Dr. Voeloker . 

10-76 .. 

2*60 

.. 8*26 


Authonty. 

Vieth. 

S. Maoadam. 

J. A. ’Wanklyn. 

A. Wynter Blyth. 
Mxiller & Eisenstuck. 
Maxchand. 

Chevalier & Henry. 
Vemois & BeequereL 
Payen. 


Yearly average of 15 Cirenoester oows, 
aooording to Dr. Voeloker . 12.10 .. 2*95 .. 9*15 

Of course all the figures which go to make up the average are not of equal value, but 
takbg the results obtained by Dr. Vieth from the analysis of an enormous number of 
samples supplied by farmers to the Aylesbury Dairy Company during 1881 and 1882, 
the total solids (12*80 and 18*03; mean, 12*915) are found to agree almost absolutely 
with the average of the 20 authorities. The figure for fat in 1881 (8‘10 per cent.), 
Dr. Vieth states is below the truth, so taking the figure for 1882 only, a most striking 
accordance with the general average is again exhibited. It appears &om these figures 
that Dr. Voeloker’s statement as to the proportion of solids in good milk, of fair average 
quality,” differs from the united experience of other observers by more than 2 per cent., 
and that there is not one who endorses his statement within about 1 per cent. Further, 
it appears that average milk might be diluted with one-fifth of its weight of water, and yet 
it would still be equal to Dr. Voelcker's description of good milk of fair average quality.” 
It is also a remarkable fact that Dr. Voelcker makes his statement respecting the average 
composition of milk in the very same lecture in which he quoted and laid stress of the 
results of analysis of the milk from the badly-fed Cirencester cows, which milk had an 
average composition of 12*10 per cent, of total solids including 2*95 per cent of fat; and that 
although the favourable month of August was excluded, and the cows were starving during 
a portion of the year. Recently, in evidence before the Recorder of Manchester, 
Dr. Voelcker stated that 8*5 was rather below the average proportion of ** solids not fat.” 
He also stated that he considered the Public Analysts* Society*s limit of 2^ per cent, was 
too low, and he would recommend its being raised. He should say it is decidedly too 

low a one. You may expect daring the greater part of the year a higher percentage 

than of fiat. The average is much nearer 8 than 2^.’* 

2. In his lecture before the Farmers* Club in 1874, Dr. Voelcker gave the following 

table, showing accurately the specific gravities, at 60^F., of milk before and after skimming, 
and of aamples pu/posalyjpreparad therefrom so as to contain different amounts of added water. 

Pure mik. Before SldmmSng. After HWTnTniwg . 

Pure milk .. 1031*4 .. 1033*7 

With 10 per cent, water . 1029 5 . 1030*8 

With 20 per oent. water . 1025*7 . 1026*8 

With 30 per cent, water . 1023*3 . 1024 8 

With 40 per cent, water . 1019*0 .. 1020*8 

With 50 per cent, water . 1016*3 . 1017*5 

In the same lecture Dr. Voelcker states that ** within certain limits the specific gravity 
is the most certain indicator of quality,” and, milk purposely watered yields only firom 
5 to 6 per cent, of cream, and has invariably a lower specific gravity than 1025.*’ The 
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BtaxtliDg inference from these premises is, that milk-dealers ** invariably'' add more than 
20 per cent, of water when they adnlterate milk, for otherwise the density would exceed 

the limit above mentioned. ^ 4 

Taking the figures of Dr*Yoeloker’s table, it appears that milk containing 25 per cent. 

of added water would have a density of 1024-5 (half-way between 1025-7 and 1023*8), 
which is a number very slightly different from 1025, which he takes as the lower limit of 
density for genuine milk. Yet, in his evidence before the House of Commons Committee 
on Adulteration (1874, question No. 5612), given at about the same date as his paper, 
Dr. Voelcker expressed an opinion quite incompatable with the above statement. 

“ Q. In the case which I allude to, half a pint of water had been mixed with a pint and 
a half of milk, and you think that adulteration to that extent ought always to be detected f ” 
—Dr. Yoelcker: “ "With the greatest facility.” 

8. Dr. Yoelcker, in the same paper, puts the average amount of cream yielded by 
genuine milk at 10 per cent, and yet says ‘‘milk purposely watered yields only 5 or 6 
per cent, of cream.” It would appear from this that when milk is adulterated with water, 
the added water is commonly 40 to 60 per cent of the whole sample. 

If necessary, I believe it might be shown that, of the numerous instances in which 
adulteration of Tnilk has been conclusively proved, in not one case in twenty has the density 
of the sample fiillen below 1025. 

Dr. Yoelcker also argues that the presence of an unusual amount of cream cannot 
lower the density of milk to the same extent as the addition of water, and immediately 
afterwards gives a table of results from which a diametrically opposite conclusion is deduoible. 

4. But the most astonishing part of Dr. Yoelcker’s lecture before the Farmers* Club 
is the table of analysis purporting to shew the composition of samples of the milk of the 
herd of fifteen cows bupplying Cirencester Agricnltural College. These samples were taken 
on the morning 1 lI in the evening of the first or second day of each month (except 
August) as long ago as the year 1862. “ The cows were out at grass from May till the end 

of October, and as the herbage then became so scarce as not to afford sufficient nourishment, 
they were fed in the evening at the stall. Both the morning’s and evening’s milk in 
September were extremely poor. The poverty of this milk was therefore evidently due to an 
insufficient supply of food. Referring to the same samples, Dr. Yoelcker stated in evidence, 
before the Recorder of Manchester, that the cows were poorly fed, they had not enough to eat.” 

The result of Yoeloker’s analyses of the milk of these half-starved cows is well known 
to have been that he met with instances of poorer milk than have ever been approached, 
much less reached, in the mixed milk from a herd of cows eiher before or since. 
Dr. Yoelcker himself has never published nor quoted au analysis of similar milk, and has 
recently stated in evidence that he does not know of any other case where mixed milk has 
contained so small a proportion of total solids as 7*50 per cent. But while the proportions 
of total solids and solids not fat were so remarkable as to cause the accuracy of the analyses 
to be generally doubted, the proportions of ash are, if anything, still more startling and 
improbable, as will be seen Irom the following abstract of the results— 


fioteid.. SngsT. A.h. Water Total Snbda. Solids not Fat. 

Higlest Eesult . 4-12 3 62 6-66 M5 90 70 14-00 10-32 

Lowest Eeenlt . 179 2 37 4 04 0-68 86 00 9-80 6-71 

Average of. 2-962 2 988 6-880 0-835 87-90 12 10 9-16 


Besides the mini mum of *58 per cent, of ash (which occurred in presence of 9*70 of 
total solids and 6*71 of solids not fat), -64 and *66 per cent, were found. Yet the average 
ash is remarkably high, and in four samples U actually exceeti^d 1*00 per cent,, reacbing 
0*80 in six more. Dr. James Bell’s highest ash from the milk of 216 separate coxes is *87 
per cent., and it exceeded 0*80 per cent, in only eight cases out of 216. 
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The only authentic oases I have been able to find in which the ash of cows’ milk 
exceeded i per cent, are the following :— 

Ash peh cent. Authobity. 

OOIiOSTBUM; immediately after calving. 1-18 ' 

after 10 hours. 1-56 

after 24 hours. 1 02 ■ Engling. 

after 48 hours. 0*96 

after 72 hours. 082 • 

OOLOSTBUM: from heifer with inflamed udder, two days) winter BlTth 

after oalviug .j ^ wyniier jsiym. 

OOLOSTBUM; one hour after calving. 1*11 J. Carter Bell. 

AVEBAGE MILK from cows with mild form of typhus. 1*86 Husson. 

The four samples of milk, in which Dr. Yoelcker staoes the ash to have exceeded 1 per 
cent., were from morning and evening milkings, taken on the first or second days in 
February and November respectively. 

There is no mention of a large proportion of the cows having calved simultaneously 
about one or both of these dates, so that the theory of Colostrum is untenable ; and it 
follows that if Dr. Yoelcker’s figures for ash are correct, the animals were probably 
sufiering from disease. 

5. With respect to the lowest proportion of “ solids not fat ” present in the milk of 
the Cirencester cows, even Dr. Yoelcker himself has rKsently declined to repeat the state¬ 
ments he made before the Farmers’ Club. Thus the following rephes were given by Dr. 
Yoelcker in cross-examination before the Becorder of Manchester (Ahaltbt YlII.— 234). 

“ Q. Can yon shew any average of milk of 15 or 16 cows giving less than 9 per cent.; 
I do not mean picking out exceptional cows 9 A. Yes, I can ; that was 7*50.” 

Q. With the exception of that case, do you know of any case where the average of 
milk of 15 cows has given solids not fat below 7*60 ? A. NO.” 

It is to be presumed from this that Dr. Yoelcker himself felt it necessary to repudiate 
the aualybis which shewed solids not fat 6*71 per cent., though belonging to the same series 
as the 7*50 figure. 

6. A series of analyses, which appear open to criticism, are contained in a Report on 
Condensed Milk, published by Dr, Yoelcker in the Journal of the British Dairy Farmers’ 
Association, and reprinted in The Analyst (Yol. YI., page 221), In the report in question, 
Dr. Yoelcker states that really good condensed milk, as a matter of fact, is always made 
from skim milk or from milk unnsually poor in cream.” He also states that none of the 
five samples (of sweetened condensed milk) analysed by me were produced from whole new 
milk, but from more or less skimmed milk,” 

Without disputing the truth of this proposition, it is of interest to see whether it is 
borne out by Dr. Yoeloker’s analyses. In two oases it is, bnt in the other three, all of 
which are described by Dr. Yoelcker as well-made condensed milk, it certainly is not, as 
will be evident from the following figures:— 

No.l Nc.8 No. 5 


Fat . 9*92 10-60 9 63 

Oasem . 919 8-82 7'43 

Ash . 2-23 217 2-21 

Batioof AriitoFat . 1:4-44 lISo 1:4*31 


In his lecture before the Farmers* Club in 1874, Dr. Yoelcker states that ^^good milk 
of fair average quality contains per cent, of pure fat.” Recently, Dr. Yoelcker made in 
evidence the statement that the average proportion of fat in milk was much nearer 3 than 
2^- per cent. The discrepancy does not greatly afieot the argument in the test. The 
average of the ash he found in the milk of the herd of Cirencester cows analysed during 
a period of 12 months was *88 per cent. Assuming this somewhat hi£^ figure as the 
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average proportion of ash in milk, it follows that in milk of average quality the ash bears 
the proportion to the fat of 88 to 250, or 1 to 8*01. So, idthongh the sngar added wotdd 
tend to raise the ash of the samples and rednoe the ratio of ash to fat, the samples never¬ 
theless eontain considerably more fat than average milk, according to Dr. Yoelcker’s own 
figures. If the more accurate ratio of ash to fat of *72 : 8*40=1 : 4*72 be taken, two of 
the samples are* slightly deficient in fat. The relative proportions of casein and fat are 
equally inconsistent with Dr. Yoelcker’s statement that skimmed milk was employed, but 
the data are not so condnsive, and therefore the discrepancy is not so startling as when 
the proportions of ash and fat are compared. 

Assuming that a concentration to one-third had been effected in the preparation of the 
three samples already referred to (a conclusion justified by the proportion of ash), the 
original unconcentrated milks must have contained 3*81, 8*52, and 8*18 per owt. of fat 
respectively, or in each case a proportion considerably higher than that stated by Dr. 
Yoelcker to be present in ** good milk of fair average quality.” 

In the same report Dr. Yoelcker gives the following analyses of three samples of 
unsweetened condensed milk, not one of which bears out his allegation as to skimming: 


Nq.1 Ho.S No. a 

Fat . 16*02 17*09 14*88 

Casern. 8*50 7*62 „ 11*69 

Sugar . 16*32 16*22 19*51 

Ash. 2*20 216 2*76 

Baiio of Ash to Fat... 1:7*28 1:8*00 1:6*20 


In these samples the results are not complicated by the addition of cane sngar, so 
that the concentration which has been effected may be very fairly calculated from the pro¬ 
portions of casein, sugar, and ash present. These are snch as to indicate a concentration 
^ihe original milk to about one-third in Nos. 1 and 2, and to about one-fourth in No. 8. 
On this assumption, No. 1 contained before concentration 5*84per cent, of fat; 

No. 2, 5-70 per cent.; and No, 8 li^=8*58 per cent, of fat. So that U app^rs from 

Dr, Voelcker's figures that remarkably rich milks were employed mstead of partially skimmed 
milk. 


LAW REPOETS. 

Singular Charge of Selling Adulterated Whiskey,—Samples Changed 

At the Droxford Police Ootirt, recently, before Admiral Murray-aynaley and Captain Butler, 
William Pink, of the ‘‘Roebuck,” Soberton, licensed Tiotualler, Tras summoned for sellmg to Hemr 
Luttrdl, County Police Sergeant, hilf a pint of whiskey adulterated with'water to the extent of 29*2 
degrees. Mr. G-. H. King appeared for the defence. It appears {hat on the sergeant taking the whiskey 
the landlord declared tha.t it was pure, for it was pure as sent to him by his spirit merchant. The spirit 
mer<diaut, who felt confident the article which he had sent was pure, consulted his solicitor, with the 
result that he attended before the Droxford Bench on the 11th October, and asked that the third sample 
should be sent to Somerset House for the purpose of being analysed, as his client, Mr. W. J. Hunt of 
Southwiek, -wine and spirit merchant, had caused the second sample to be sent to London, to Mr. Sidney 
Harvey, who had declared the sample to be only 9*2 d^rees under proof. The Bench acceded to the 
appheation, ^d the sample was sent to Somemet House, with the result that tbA analysis came back 
stating that it was only _8 l-17th under proof. ^ Mr. King now attended before the Bench at Droxford 
and the was di^swd. He then appli^ for costs, and in doing so said it was a very serious 
matter for his client, Mr. Hunt, whose reputation would have been seriously injured he not felt so 
cravinced that the spin^ sent out by him were perfectly pure tnat he sent a sample to be analysed. 
The wrong ^alysiB by ihe County Analyst must have arisen from negligence or incompetence, as he had 
made it 29*2 under proof .which showed a difference of 20 degrees. The Magistrates coincided with the 
vmws expressed by Mr. l^ng,^ and made an order for £9 9s. costs, directing the police to have the 
attention of the proper authonties called to the great discrepancy in the analvsea. 

Milk Adulteration Extraordinary :— 

The contractor who suppUed mak to the 3rd Eegiment of the Line (the “ Buffs ”), at Ship Street 
was fi^d £20 on the 9th July, by the Bablin Police liLtgistrates, for seliine milk which 
aoeordM to Dr. Oai^n, w« adnlt^l^ with 248 per cent, of water-thai is i»Sy 2* gallon* rf 
water had been added to a gallon of tnfilr { ^ ^ ™ 
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Bai/Iiere, Tindall & box, 20, King William Street, 

STBAND, LONDON, W.O. 


Second Edition, Enlarged, Price 4s. 

The Latin Grammar of Pharmacy; For ihe nse of Medical and Pliarmacentical 
Students; -with an Essay on the Beading of Latin Prescriptions. By J oseph Inge, 
P.O.S., F.L 0., Associate of King’s College, London, formerly Examiner and 
Member of Council of the Pharmaceutical Society of Great Britain. 


Fourth and Enlarged Edition. Price ds. 6d., post free. 

A Guide to the Examinations at the Eoyal College of Surgeons : For the 
Diplomas of Member and Fellow. By Fbbdebiok J. Gant, P.E.O.S., President of 
the Medical Society of London, Senior Surgeon to the Eoyal Free Hospital. 


Price 2s. 6d., post free. 

A Guide to the Examinations at the Apothecaries’ Hall: For the L.S.A. 
Diploma. By W. E. Dawson, L.S.A. 
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Modem Medical Therapeutics : A compendium of recent Foimula and Sp^ific 
Thompeutical directions from the practice of eminent Contemporary Physicians, 
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“ Edition after edition seUs with great rapidity .”—Medical Press^ 

“ A summary of the beat modes of treatment.”—Practitioner. 

** The volume will BU{)ply what many practitioners are often anxious to possess for reference in the 
practice of their art .”—Glasgow Medical Journal. 

“ No work on treatment has proved so valuable as Dr. Napheys%’*—CAcniMt and Druggist. 

Seventh Edition. Price 18s. 

Modem Surgical Therapeutics : By the same. 


Fourth Edition. Price Is., post free. 

Posological Tables ; A Classified Chart of Doses, showing at a glance the Dose of 
every Ofldcinal Substance and Preparation. By BfANUSEL Gruttehs, Ph.D., F.E.O.P., 
&o., late Professor of Chemistry Ledwioh School of Medicine. 

8vo., pp. 809, with numerous Tables, 9s., post free. 

Materia Medica and Pharmacy : For the use of Students preparing for Examination. 
By W. Handsel Gexpeiths, Ph.D., F.C.S., F.E.O.P., Edin., &c.; Edited by 
G. F. Dueeet, M.D., Dub., Examiner in Materia Medica Queen’s University of 
Ireland. 

“ One of the ablest, if not the best work on the subject in the En^sh language*”—AfcdicAl Prm 
and Circular. 

« dearly and succinctly written, and thoroughly practical in its teaching. , . Will be found of the 
very greatest valne by all students.”—TAc Students' Journal. 
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Notes oa the Phannacopoeial Preparations: Being Part n. of the above. 


R»Ti.T,ifiRR, TlDiLL & COI, Kin^ Wlun Street, StiaBl 



THE ANALYST. 


This Day, ctoto 8vo., 284 pp., price 8s. 63.. 

The mineral WATERS of EUROPE: 

Jl SSBIES op ANALYTIOAli BBPOETS, WITH THBEAPEUTIOAL OHAPTBBS ON ALL THE KNOWN 
BOTTLED WATBBS OP BTJBOPB, INOLUDINQ' A SHOBT DBSC3BIPTION OP ABTIPIOIAL MINBBAL WATBBB* 

By C. B. C. TICHBOENB, LL.D., E.C.R, M.E.I.A., 
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PEOSSEE JAMBS, M.D., M.E.O.P. Lond., 

liecturer on Materia Medica and TherayenUcs at the Londan Hospital; Physician to the Hospital for 
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Aids to Examinations. 
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Aids to Zoology. 
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Questions and Answers in Thera¬ 
peutics. 

Price Is. 6d. and Is. 
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Second Edition, Enlarged. Price 4s. 

The Latin Gramioar of Pharmacy: For Ihe use of Medical and Phannaceutioal 
Students ; with an Essay on the Beading of Latin Prescriptions. By Joseph Inoe, 
F.O.S., F.L 0., Associate of King’s College, London, formerly Examiner and 
Member of Cotmoil of the Pharmaceutical Society of Great Britain. 


Fourth and Enlarged Edition. Price 4 b. 6d., post free. 

A Onide to the Examinations at the Royal Oollege of Surgeons: For the 
Diplomas of Member and Fellow. By Frederick J. Gant, F.R.O.S., President of 
the Medical Society of London, Senior Surgeon to the Royal Free Hospital. 


Price 2s. 6d., post free. 

A Guide to the Examinations at the Apothecaries’ Hall: For the L.S.A. 
Diploma. By W. E. Dawson, L.S.A. 


Seventh Edition. Price 18s., post free. 

Modem Medical Therapeutics : A compendium of recent Formula and Specific 
Therapeutical directions from the practice of eminent Contemporary Physicians, 
English, American, and Foreign Edited by G. H. Naphbyb, A.M., M.D. 

** Edition after edition sells with great rapidity .”—Medical Pres$, 

“ A Bununaiy of the best modes of treatment.”—Practiti’onsr. 

The volume will supply what many practitioners are often anxious to possess for reference in the 
practice of their art .”—Glasgow Medical Journal. 
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Seventh Edition. Price 18s. 

Modem Surgical Therapeutics : By the same. 


Fourth Edition. Price Is., post free. 

Posological Tables : A Classified Chart of Doses, showing at a glance the Dose of 
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8vo., pp. 809, with numerous Tables, 9s., post free. 

Materia Medica and Pharmacy : For the use of Students preparing for Examination. 
By W. Handsel Griffiths, Ph.D., F.C.S., F.R.O.P., Edin., &c.; Edited by 
G. F. Duffby, M.D., Dub., Examiner in Materia Medica Queen’s Urdversity rf 
Ireland. 

** One of the ablest*, if not the best work on the subject in the English language .”—Medical Press 
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** dearly and succinctly written, and thoroughly practical in its teaching. . . Will be found of the 
very greatest value by all students .”—The Studei^ Journal. 
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2.-ANALYTICAL CHEMISTRY FOR PHARMACEUTICAL 
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This Day, crown 8vo., 284 pp., price 3s. 6d. 

The mineral WATERS of EUROPE: 

A SEMES OP ANALYTICAL EEPORTS, WITH THERAPEUTICAL CHAPTERS ON ALL THE KNOWN 
BOTTLBn WATERS OP EUROPE, INOLUmNO A SHORT DESCRIPTION OP ARTIPIOIAL MINERAL WATERS. 

By 0. R. 0. TIOHBOENE, LL.D., E.O.S, M.R.I.A., 

JProfeiBor of OhemUtry in tJie Carmichael College of Medicine; President of the Pharmaceutical 

Society of Ireland; and 

PEOSSEE JAMES, M.D., M.E.O.P, Lond., 

Lecturer on Materia Medico and Therapeutics at the London Hospital; Physician to the Hospital for . 

BiseoLses of the Throat, 

London: Baillilre, Tindall <& Oox, King William Street, Strand. 
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VALUABLE NEW SCIENTIFIC WORKS, 

ptjbiishbd by 

Bai/irere, Tindall & Gox, 20, King William Street, 

Sa?EA]SrD, IiOKDON, w.o. 


Price 2s. 6d., post free. 

A Guide to the Examinations at the Apothecaries’ Hall: For the L.S.A. 
Diploma. By W. E. Dawson, L.S.A. 


Seventh Edition. Price 18s., post free. 

Modem Medical l^erapeutics : A compendium of recent Formula and Specific 
Therapeutical directions from the practice of eminent Contemporary Physicians, 
English, American, and Foreign. Edited by G. H. Napheys, A.M., M.D. 

** Edition after edition seUs -with great rapidity.”—Prm. 

“A summary of the best modes of treatment.”—Pracfifioutfr. 

“ The volume will supply what many practitioners are often aardous to possess for reference in the 
practice of their art .”—Glasgow Medical Journal, 

“ No work on treatment has proved so valuable as Dr. Napheys’.”—Chemist and Druggist, 

Seventh Edition. Price 18s. 

Modern Surgical Therapeutics : By the same. 


Fourth Edition. Price Is., post free. 

Posological Tables : A Classified Chart of Doses, showing at a glance the Dose of 
evei 7 Officinal Substance and Preparation. By Handsel Geifeiths, Ph.D., F.E.O.P., 
&c,, late Professor of Chemistry Ledwich School of Medicine. 

8vo., pp. 809, with numerous Tables, 9s., post free. 

Materia Medica and Pharmacy : For the use of Students preparing for Examination. 
By W. Handsel Geippiths, Ph.D., F.C.S., F.E.O.P., Edin., &o.; Edited by 
G. F. Duppby, M.D., Dub,, Examiner in Materia Medica Queen’s University of 
Ireland. 

** One of the ablest, if not the best work on the subject in the English language .”—Medical Press 
and Circular, 

** Clearly and succinctly written, and thoroughly practical in its teaching. . . Will be found of the 
very greatest value by all students .”—The Students' Journal. 


Price 8s. 6d. 

Notes on the Pharmacopoeial Preparations : Being Part n. of the above. 

BAEUERE, TINDALL & COX, King William Street, Strand. 
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WATTS'S DICTIONARY OF CHEMISTRY 

AND THE ADDIED SCIE NCES. 

Latest Complete Edition, including all the Supplements. Nine largo Volumes, 
8vo. Cloth. NEW (LoNOMis’s, 1881), for A8 8s., eaaniage paid (saUsat A16 2s.) 
Apply direct to WM. F. CLAY, Bookseller, a, Teviot Place, Ediaburgb. 
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of Science^ Dublin; and of the Society of Public Analysts, 
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wrapper. 

Aids to Gliemistry. 
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Is. 

„ n.—Double part, 2s. 6d. and 2s. 

„ m.—Double part, 2s. 6d. and 2s. 

Aids to Diagnosis. 
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Aids to Forensic Medicine. 
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Aids to Materia Medica. 
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„ n.—Double part, 2s. 6d. and 2s. 
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Aids to Psychological Medicine. 

Price Is. 6d. and Is. 

Aids to Rational Therapeutics. 

Double part, price 2 b. 6d. and 2s. 

Aids to Surgery. 

Part L—^Prioe Is. 6d. and Is. 

„ n.— Price Is. 6d. and Is. 

Aids to Zoology. 

Price 2s 6d. and 2s. 

Questions and Answers in Thera¬ 
peutics. 

Price Is. 6d. and Is. 
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WQBES BY DB. MUTEB, M.A., F.C.S., 

Late President of the Society of Public Analysts. 

1 .- PHARMACEUTICAL AND MEDICAL CHEMISTRY. 

2nd Edition, Price 10s. 6d. 

2.-ANALYTICAL CHEMISTRY FOR PHARMACEUTICAL 
AND MEDICAL STUDENTS- 

2nd Edition, Price 7s. 6d. 

3 .— ORGANIC MATERIA MEDICA. 

4th Edition, Price 12s. 6d., containing many Special Tests for the Examination of Drugs. 

Messrs. BiiZiLnkBs, Tindall & Cox, King WiUiam Street, Strand. 

4.— PHARMACEUTICAL AND MEDICAL CHEMISTRY, 
THEORETICAL AND PRACTICAL- 

Being the American Edition of the two first-named Works, bound up together with copioue 

double indices. Price 17s. 6d. 

P. Blaxxston, Son & Oo., Philadelphia; BAiLLitBo, Tindalii Ss Oox, London. 


TOWNSON & MERCER’S 


"DEYISED AND ENLARGED CATALOGUE of Chemical and Scientific 
AL Apparatus and Pore Chemicals, including Air Pump, Eloctriool ond Galvanio Apparatus, 
Heohanios, &o., with all the recent improyements in Chemical Apparaius to tho presdnt date* 
Blustcated with upwards of 1100 Woodcuts, Demy Svo., 250 pages, alphabetically arranged. 

The cheapest and most complete catalogue in the trade. Price P/d, Post Free Bill, 

TOWNSON A MEBOEB, 89, Bishopsgate Street Within, London, B.O. 


HboseCistenifitted^vifih. No Analyst or Health OMoer should ho without ono of the ^ 

LONDON ANO GENERAL WATER PURIFYING COMPANY’S 
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whatever, and superior to all others. 
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1867, May, 1870. TJw January 12, 1867. Also Tostiaxouials from Drl 

HassaR, S^t 38,1868; the late 3>r. Letheby, Feh. 16,1866; and Deo., 1872. 

Prioe£110s. and upwards. Portable Filters on this system,£15s,to£3. 

-r"“r “"i Majesty the Queen at Osborne, by H3.H. the i^ixaoo ol Walos at Bandt ‘ ‘ 

H ^ o* Connaught at Bagshofe PaiJ^ by H.Rja. tSo I 
MU a the Medio^ Prrfessl^ pd at the London, Westminster, St. Gemge’s, SlETStaCT's, Consumoti 
Hospitals, and vaxions Lnnatlo Asrlmna. ListltntionB. BmwdHmi. Jkn.. arta St. 


Porta>blti Olutani 
Fiitor. 




by H.EJBC. the 
the 


mloaaLmatto A^lmna,aBtttntlon., Bwwnrieg, to., and »t .11 the S<dioois 

POCKET PELTBES, 4& 6d. aad 6& eaCU. HOtTBEHOU) and PAHCf SttTBEB. ttom laa. 
WAEBB TBBTIHG APPARATHB POR DETaOTINO DHPUBITIES UST VATEE, MB. 6d. and ais. eadU 

• “«« «a parted. OM. 


167, STRAND, W.O. (four doors from Somerset House), LONDON 

Bead ** Waters iU IwfituriH ^ tmi PiiHdcation ,’^ Pries , poee ^ ss , gd . 





THE ANALYST. 


VALUABLE NEW SCIENTIFIC WORKS, 

PTJBUSHBD Bt 

Bailliere, Tindall & Gox, 20, King William Street, 

STBAITD, LOHDON, W.C. 


Second Edition, Enlarged. Price 4s. 

The Latin Grammar of Pharmacy ; For the use of Medical and Phamiaceutioal 
Students; with an Essay on the Beading of Latin Prescriptions. By Joseph Ltcb, 
F.O.S., F.L 0., Associate of King’s College, London, formerly Examiner and 
Member of Council of the Pharmaceutical Society of Great Britain. 


Fourth and Enlarged Edition. Pnoe 4s. 6d., post free. 

A Guide to the Examinations at the Royal College of Surgeons: For the 
Piplomas of Member and Fellow. By Fbedbkick J. Gant, F.R.O.S., President of 
the Medical Society of London, Senior Surgeon to the Royal Free Hospital. 


Price 2s. 6d., post free. 

A Guide to the Examinations at the Apothecaries’ HaU: For the L.S.A. 
Diploma. By W. E. Dawson, L.S.A. 


Seventh Edition. Price 18s., post free. 

Modem Medical Therapeutics : A compendium of recent Formula and Specific 
* Therapeutical directions from the practice of eminent Contemporary Physicians, 
English, American, and Foreign. Edited by G. H. Napheys, A.M., M.D. 

“ Edition after edition sella with great rapidity.”— Medical Press, 

A smnmaxy of the best modes of treatment.”— Practitioner, 

** The volume will supply what many practitioners are often anxious to possess for reference in the 
practice of their art.” —Glasgow Medical Journal, 

“ No work on treatment has proved so valuable as Pr, Napheys’.”— Ohemist and Druggist, 

Seventh Edition. Price 18s. 

Modem Surgical Therapeutics : By the same. 


Fourth Edition. Price Is., post free. 

Posological Tables : A Classified Chart of Doses, showiM at a glance the Dose of 
every Ofidoinal Substance and Preparation. By B[ani)sbl Gbiffiths, Ph.D., P.E.O.P., 
&o., late Professcar of Chemistry Ledwioh School of Medicine. 


8vo., pp. 809, with numerous Tables, 9s., post free. 

Materia Medica and Pharmacy : For the use of Students preparing for Examination. 
By W. Handsel Gbipfiths, Ph.D., F.O.S., P.R.C.P., Ediu., Ac.; Edited by 
G. F. Dxjpfby, M.D,, Dub., Examiner in Materia Medica Queen’s TJniversity of 
Ireland. 

** One of the ablest, if not the best work on the subject in the English laiigaage.”--~?tfe<ftca7^ee^ 
dtsul Circular, 

“ Oleajly and suodnctly written, and thoroughly practical in its teaching. . . Will be found of the 
very greatest vsdue by all students,”— The Students* Journal, 


Price 8s. 6d. 

Notes on the Fhazmacopoeial Preparations : Being Part n. of the above. 

BULUEBE, TQIDiLL & COI, EinE VimM Street, Strand. 



THB ANALYST, 


The Analyst. Vols. IV., V., VL & YU. 

^ONTAININQ- a large ntnaber of Original Papers on eTery branch of Ohemioal 
vJ Analyma, mth a Oomprehansive Indas of Subjects and Names. Inoliiding tbe Prooeedings of the 
Society of PabUc Analysts. Price, bound in cloth, 7s, each. 

(Viols. L, II., & III. out of Print.) 

BAnLiLDKBa, TutdaiiL & Oox, Sing William Street, Strand, W.O. 

Now Ready, price 7s. 6d. 

PLANT ANALYSIS; 

QUALITATIVE AND QUANTITATIVE. 

Br O. DEAGENDORPF, Ph.D., 

Professor of Pharmacy m the University of Dorpatf Rtissia, 

TBAKsi*aTKD BY HENRY Or . GREENISH, F.I.O., and Reyisbd by the AtJTHOBd 


lAondcm: BaoHL^e, Tmdall So Cox, Ring William Street, Strand. 


THE STUDENTS’ 

By Various 

Aida to Anatomy. 

Eighth Thousand, price Is. 6d. Cloth. 

Is. paper wrapper. 

Aids to Botany. 

New Edition, 2s. 6d. cloth, 2s. paper wrapper. 

Aids to Ohemistry. 

Part I.—Eifth Thousand, rarioe Is. 6d. and Is. 

„ n.—^Price 28. 6d. and 2 b. 

„ III.~Pnce 2s. 6d. and 2 s. 

Aids to Diagnosis. 

Part I.—Semeiological, la. 6d. and Is. 

„ n. - Phy sical, Is. 6d. and Is. 

„ UC.—^^Aiat to ask, Is. 6d. and Is. 

Aids to Examinations. 

Third Thousand, price lo* 6d. and Is. 

Aids to Forensic Uod&siQe. 

Seoand Thoirsand, prioe Is. 6d. and Is. 

Aids to Uateria Medica. 

Part 1.—Price Is. 6d. and Is. 

„ H.—^Prioe 2s. 6d. and 2s. 

„ ni.—Price Is. 6d. and Is. 

Aids to Medidne. 

Part L--Price 2 b. 6d. and 28. 

„ n.—^New Edition in preparation. 

„ m.—Price Is. 6d. and la. 

„ IV.—Prioe Is. 6d. and Is. 


AIDS SERIES, 

Authors. 

Aids to Obstetrics. 

Price 2 k. C(I, and 2s. 

Aids to Pharmacy. 

Price 2s. Gd. and 2s. 

Aids to Physiology. Part I. 

P:rloo 2s. 6d. and 2s. 

Aids to Practical Physiology. 

Price Is. 6d. and Is. 

Aids to Psychological Medicine. 

Price Is. 6d. and Is. 

Aids to Public Health. 

Shortly. 

Aids to Baticnal Therapeutics. 

Pnoe 3b. 6d. and 2s. 

Aids to Surgery. 

Part L—Price Is. 6d. and Is. 

„ H.—Prioe Is. 6d. a&d Is. 

Aids to Zoology. 

Price 2s 6d. and 2 b. 

Questions and Answers in Thera¬ 
peutics. 

Price Is. 6d. and Is. 


London: 


BAILLIERE, TINDALL 

20, KING WILLIAM STREET, STRAND. 


& COX, 


^ SngUtili and Foreign Works eoUeeted and Ibrwarded to aU parts of the Wovlde 

_ O^logm Poit Fru on A^Ueaiion. 


Bunted for the ] 


e” “*»“'** 
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